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(57) Abstract: It is found out that compounds represented by 
the following general formula (I): (I) wherein Z 4 , Z 5 and Z 9 in- 
dependently represent each carbon or nitrogen; Y represents 
hydroxy, mercapto or amino; and R A represents the group of 
the following general formula: (wherein the ring C is a nitro- 
gen-containing heteroaryl), etc.; have an integrase inhibitory 
activity. 
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#£&lH I VlfcHti. 
10 irtt&ffi 

(Huian Immunodeficiency virus, WTH I V i: B&f ) &> &3?ttftfl^±<fcfc 
f¥ (Acquired immnodef iciency syndrome, WTi'f XiiBg-f ) ©MB £: & S £ i; 

15 (azt, 3TCf) tyurT—emmm u>?<ti-\£jum) wnmx 

^ Si^ £*J#ffl*«#»m«^*Sfc*§;!rftT^3 (Balzarini, J. etal., 
20 Proc. Natl. Acad. Sci. USA 1996, 93, pl3152-13157. ) , SS^ tfiKIvmt 

mmmmmmmm, T'UTT-vm.mmozmifimmx&Rztix^z 
25 «®«s^ftfc^ >x</^— vmmmt ut&> 0>j;t(£> wo 9 9/5 0 2 4 

5 N W09 9/62520, W0 9 9/6 2 8 9 7, W0 9 9/6 2 5 1 3> W 
0 0 0/3 9 0 8 6^ WO 01/00578 CIBfS© 1 , 3 V 7"* >^ 
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m, 1, 3 -zrunyi/nry^m^^. 

**x X&Wfc'&ya&i&^M&fDih'&yok ITlt Chem. Phan. Bull. 42(3) 
560-569 (1994)fc > ii^ifc/J^$5'JT*<!?>£^>X^ , 5 ^-;i/If^#:#i8*£ ftT t> 

5 £fc x W098/45269. J. Med. Chem. 2000, 43, 1533-1540 tdtt. HIV-f 



10 -b^&tK R 1 * tta^^^nTI/^T^ )e tV^TU-;^X(d:am$n•CV^•C i fect^^ 



OS 3113135 fcfct, 5-^>^)V-7-T^^)V-S-h K n*S/*y U >Xtf 5- 
(I) : 





20 
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teffiGLtz&mm&mm (Amit-ei&m&mm; Bmi±&tmmx\t&%m ; z 4 , 

Ylit h*D^2/.> l>X(*7 5 J ; 



A^s B3gX&R A 0'i>& < i;fc-o# N i£:-Z 1 -Z 2 -Z 3 -R 1 (5$* n Z 

'RXfZ 3 i*zti?ti$k±LX%-m<&s &mztix^xi>±.^7)\<*i/>x\zwm 
B^ftT^-c^j^y;!/^^, -ch (oh) -s-, -so-, - 

15 S0 2 -, -S0 2 NR 2 -s -NR 2 S0 2 -^ -0-> — N R 2 — N -NR 2 CO 
-CONR 2 -, -C (=0) - 0 - 0 - C (=0) -Xli-CO-;R 

fix T * J; v\ 7 V -)\'5UZW&-i< fix v> X 4. £ v> n 7 U ; R 1 \± g 
m$hx^xi>£^7V-)V, li$n-r^t*<t^^rn7'J-;K s&sn 



5 R A li^: 




X 
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A SSL BlXliR*^ ±gB5£ : -Z i-z»-Z»-R» (5£*s Z 1 , ZK Z 3 

<@®g&ss¥A;o>£>s^£ft£&T-s&£ftT<A-c&«fc^o tttgtt&^o 
5 iiu 

5$ : 



O OH 




(S*. R B " lit HD*'>xtt7;i/3*'>"rft Ds Z 2 'tt7;^i/>xii7;^ 

iHIVl, JnlHTLV-l (Human T cell leukemia virus type 1 : 
t r 4 1 SO lv JftF I V (Feline immunodeficiency virus : 

^Di-fXi)^^) Us trtS.IV (Simian immunodeficiency virus : 1t;i/x 

Sis iftfflV*, -f >^^v--b*|Sm^Js ft HIV *0TJfe3# N 
cft&fdL in; Hiv ItO^fte.fs irCAlDSHi, -r^fc-fes x-fXSJ;^? 
25 OgiSIBiffciKJ&tts W^lii^XiiMt (arc) , Jtfrt£££fli u wt»* 
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VHIV|»ttfitt©?&«tWfcW«T?»4. 
(1) (I) : 



Y 




R A fcfc5£ : 
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ftSS) ~Zn<%n ; fro s 

Am, Bmx&R A (D'J>%< 5£: -Z 1 -Z 2 -Z z-R 1 (SC** Z 

5 B»3ftTV>T*«fc^7 , ;i/$--l/>, -CH (OH) - N -S-> -SO-, - 
S0 2 -v -S0 2 NR 2 -, -NR 2 S0 2 -s - 0 -NR 2 - S -NR 2 CO 
-CONR 2 -, - C ( = 0) -0-> - 0 - C (=0) -Xli-CO-iR 
2 l±7kMs W&ZftX^X b&^TJVZ-frs S&$tlX^X 4) &^7)\/>T m 

A^s BSXIiE A ^ ±!3SC :-Z 1 -Z 2 -Z 3 -R 1 (^(f, Z 1 , Z 2 , Z 3 

5* : 



= 1/ t)> r 1 ' ttins n t t * i i> 7 y - ^xtttft * nt i> t * j: ^ 

*>*7 'J VSUt 5-7 x^;i/-7-T-fe^;i/-8-t Hndf->>^y U >£fi£< 0 
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5 vh\ r^yj, V7-yjs >>7A vj/7;> *;i/*7K ijft^ntt^ 

T)V^r)^ij)\/ty=.)\yt^r^s th*7*;; N t^U;, fi&£ftT^ 

10 ?d77;^;k g&^ftT^T $ J;^ 7 u -;i/;T3r^ g&^axt^T & £1^ 

15 ^7;U*;K Blft<*ftTV>T* <fc^^rn7 V — )\/ * * 5/ 7 * )!/ * g&£*lT 
(2) Z 9 ^P^t^A^±©^^j^^*s, P^1-5-^©P?i:-fi^^ 



(3) 
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aji, Bm, z\ z 5 svz 9 «±iB ( i) tmmm) vm-SL^m. 
miijix«7ft«±fl (i) Bttofc^ttK ^®7-o ^en^cD^ 

(4) 



5 




(S*, Z 4 , Z Z <\ Y»VR A tt±IB ( 1 ) (DAmttfr&g, : 
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« : 




5 "Cj^SftSfcCTJ* \)s froBJ^gj5##^ : 
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HN ^V XI* W 

H 

(5£<4^ Y£tf R A tt±IB (1) &Nfttt) 7?** 3 ft* *>©f&£*\ Xtt 
A31Si5##:i$: 

Y 



(Sfs YMR A tti*s i tunned) r-^^ns t»cD-eS-5±IB ( 1 ) BBm® 

(ass % BnxH:R A 0VMrftfr«, ±ia ( i ) a : -z z 2 - 

Z^R 1 (5$* N z\ Z 2 N Z 3 SU C R 1 «±IB (1) tHii^) tf?$ti5S 
*J;^K tornK?!'^ *ft&0#3l±#&3ftSfflXtt*ftS>©»ii» 



(5) 
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(5£*> ZK ZK Z», Y£tfR A li±I3 (1) tmmm) 




(s>tu yrvr a &±& (i) tmmm; z^mmm*. mmm*,* - ch = 

5 CH-X&NH) t)®-Ca&5±IB (4) IB «S CD < b ^ (ASS> B3gX 

{*R A 0^?ti2p«:, ±§3 (1) PUs Xi-Z'-Zt-Zt-R 1 Z 1 , 

z 2 ^ z 3 svrm*±ib (i) £m*8) -e^stiss-eg&sn-tfctK 

g&£ft-tv>T 4) £ p 7 'J — B^^FtiT v^T c^:t^7 7 v;^^;^^- 
ll 
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t t & <£ v> dt'J -;i/^;i/jj>^:;i/ N g&^ft-r i^t «fc ^7? ))/*))/ 
*-;^X(*B^^^^^'rv^-C4)<tv^'^7 i D7'7;l/^;l/x;l/*^;l/^?$)?>±I3 ( l ) 

n 5 *sx & ti b o ®%km®s 

10 (7) lMA*^IJR^nsS*i, ^ny> N g&£tiT^Tfc J;v^ 

7)ls*)l, T)la*ci/, th*Ddp>>, g^Stl-C^T & &\^7 )V T - )V s 
ftt^-Cfc «fc<^T3. A >>7A £ <^ T & £ ^ # ;W<?^E ^ ;K 

fc^V^xDlM £ ;K ftT cfc l^ 7 7 j^^Xttgft^ tit l^T * 

15 J;^^ >;-;i/^^^T;i/^;i/t-a5S±BB ( 6 ) iB«{©'^b•&tJ^ ?®7dF7^, 
*n&©§{3S±i^£ft£&;*tt*ft *>©«&«> 

(8) 5$ : - Z 1 - Z 2 - Z 3 - R'f^^n^a^S : -Z'-Z^-Z* 
— R 1 (S^K Z Mi^ig^rXtt^^^^v ; Z 3 fi^^^ ; Z 2 &gg|£ft-t^-C 
fccfc^:P;i/*l/:^ - S -X.lt - 0 -- ; R 1 \£S&£tlX I^T <fc 

(9) R A #5£: 




25 (5$^ C3S«±§3 (i) tm%m) X7jk$tizmx'$>z±m d) ~ (8) © 
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-eft£©&^*[itK 

5 ntj®^i!<&3±fe (9) G«<z>^«x ?®7DF5^, ^ft&oKaLttts 

(11) CS±©^^^^^t-Sil?lc|§$^-r5-*©iI?*s, 

-#©«**: -«8aT?8«*u mmt com? nx ^ zm. 
io jib ( i o) etofti^ *orn *fte>©^3£±fF£2ft&JS 

(12) S5 : 




(iCK cau4±B3 ( i ) tmmm) ^^^iiSl^S : 




-£^£ft£g-£&3±!3 (9) IB@©<fb£- i $J (A«U B3gxttcsio^-rn*tt> 
±13(1) i«> i$:-Z 1 -Z 2 -Z 3 -R 1 Z*> Z 2 > Z'StfH'tt 

±B ( 1 ) kW««) ■CS*fli« , CW*nT*>)s ?i>3©g|3##g&^g¥A 

20 ±tt8£ftstt3U**ft&©i6»Mi]4iK 

13 
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(13) CMi**, :-Z'-Z 2 -Z 3 -R l (5£ + > Z\ Z\ Z 3 RVR 

Mi±iB (i) i:MH) ■c5%*nsSTfB«i*nfe±ia m ~ ( i 2) ©v^■r 



(5$*, xs^R B tt±IB (l) 2:|qlM) -e*£*ia&-e&i>±13 (l) ~ (8) 

^._ Z l_ Z 2_ Z 3_ R l (j^ Z l x Z2> Z 3 S ^ R l tt _ t g B (!) 

15 cfcV^U-;i/T-&3±E3 ( 1 4) BBf$<ZMbl^ (AJ^ BiXttE B OUfn^tt, 
±13 ( 1 ) P]^> it: -Z^Z^Z^R 1 (5£^ Z 1 , Z =\ Z 3 ;&tf RMi 

±ib (1) tmmm) ti^nsfti^nt^D, ^^ogp^^emsi^A^ 

20 (16) R B A*:^ : — Z 1 — Z 2 — Z 3 — R 1 (3** Z J > Z 2 > Z 3 SVR 

l «±iB ( 1 ) tmmm) Tjj**ftsa6-e*jfc$*ifc±ia ( 1 4) xat ( 1 5) a 

(17) AiXliBitfS : -Z 1 -Z 2 -Z 3 -R 1 (5£*x Z ^ Z 2 , 

25 z 3 s^'R ^±13 ( 1 ) Tfs*nsafi-e«ai**ife±B ( 1 ) ~ ( 1 

14 



5 



(14) R A #:$ : 



X 
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6) «D^-r*ifrfciB«<Dfc£*k ?©7dh5^, zixt><Dmm±m&ztiz> 

(18) 5$ : 



5 (55*, R B tt7k^XttM^PA^e,jif,R^tl5^-C^t)s Z 6 tt=C (-R 6 ) 
-Xtt = N-Tf*»K R 3 ~R 6 ©'J>£< tt^fn*-Oli, 3Si : - Z 1 — Z 2 

-z'-R 1 (5$*> z 1 , z 2 > z 3 ^^RMi±l3 (l) -e^£ft3 

io *ft e>o&i&*ntK 

fnt-f ^fD7'J-;i/Xii7 l J-;i/-cfe!), z 6 # = c (-R 6 ) -T& 
R 3 ~R- 6 0'>& < £fc^Tftfr-o#5£ : -Z 1 -Z»-Z s -R 1 (5&c^ 

^D7;i/*W/XH:7yH) ) -t'^£ft£gT?& D , »5 tf/May >-c«8i 
^nt^tfeJ;^77;i/^K TkfH, ^ny >xttT;vdr;i/tfeS±IB (18) 
E«©<bfc*^ ?07nF7*;^ * ft 6 ©§glil±lf g£ft amxtt-? ft 6 <D® 

20 ( 2 0 ) it : 

R 7 O OH 
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(i&tk R B fciu 7'J-;k Arnj'J-JK ^^D7;i/+;K >>^nj;^-jv 
Xtt^D-tM ^ z 6 (i=c (-R 6 ) -Xtt = N-t$»t)> r 3 ~ r 1 

°<D'J>K< t4»lrNfil^-Ott, 5£: -Z^Z^Z^R 1 <^C^, Z 1 , Z 2 , 

z 3 stfRMi±i3 (i) ^HEg) t*$n§s-c*!), g&Dtts Tk^xttgt^ 

(21) R B #^D7 V-)IX>$> t)s Z 6 # = C (-R 5 ) -t*^ R 3 

Z 3 tt#$g^, Z 2 tt7;i/dpb>s R^Ii^nt^T^iMT'J-^ (S&^ 
10 tLXits 7)V*)V S AD?>, 7;i/3dr^ N J\U7)]/*)\,%.X*/-5L&T ;! s Y) ) 

ts^tiss-efe t>> £Sb#7j<ijs N r;i/dr;PXtt^ny>t^?,±iB (2 0) i3 

(2 2) 5£ : 



t) > Z 6 tt=C (-R 5 ) -Xtt = N--C<& ?K Z 7 te-N (-R 3 ) -S-X 

tt-o-tfe?) N r 3 ~r 6 si;r ii ~r 13 o^*< i:*)^-rn^-r3(i, 5$ : 
_ Z i_ Z 2_ Z 3_ R i z i n Z 2 n z'Wtti^flunti) -e 




.11 
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f-T'J-fr-Z-J )V S 1,3,4-^7 i;7V'-;i/-2"fM 1,2,4-h >j7i/-;i/-3— r;i/^ 
S *V-;i/-2-4 ;i/XttbTU * $>>-2-W >K Z fl #=C (-R 5 ) -Xtt 

= N-TffctK Z 7 #-N (-R 3 ) -S-Xtt-0--CfctK R 3 ~R 6 St>' 
R i i~r i3©/j>^< fcfc^rft#-o#55 : -Z l -Z"-Z*-R» (5$*x Z 

T;i/^^U> N -0-XH-NH-, Z 3 tt#fc^ R Mig&£ft^ 

T^) < tv^TU-;^ (g&Si;UTlis ad^x r;i/3*>>, j\ut 

ttt, yNP^*>, AD7;^;^v/xii7y K) xtt 

r;^*^ />D7^;w/xtt7J'F) -e&&) ■c^^nsit'*^ a 

> N 7VI/3 drJ/£;i/#-;K *;i/7^dpS/, T;U=Ur^> t]>*n*iA a&£ftT 

TS/;U^!l^^tlT^T *> £1^7 5 >'Xtt7 , ;i/^;i/f-*T!feS±ga (22) BE IB 
20 ( 2 4 ) 5$ : 



R B \t7kmx\*wm&mAfrt>mn2n%&T:$> ^ z io &-c (-r 1 

6 ) ^tt-N^&tK R 14 ~R 18 ©'J>£< kfc^1*ti#--oti\ 5$ : - Z 1 
-Z 2 -Z 3 -R l (5£*s Z 1 , Z 2 s Z 3 SVR 1 li±IB (1) fcRI**) 




WO 02/070486 



PCT/JP02/01778 



ns±ia ( 1 ) tm<Dib£®s zora h'yy?, ztie><Dmm±ft&z mm. 

(25) R 1S #5$ : -Z i -Z»-Z a -R 1 Z* s Z\ Z 3 RV 

5 R i «±fB ( i ) tmmm) x^ti?>mx$>^±M (2 4) *Btt®fc$«K *© 

(2 6) R l *#7k%, Tfr*)^ T)\s>r-)Vs AD7j^)K 

10 mm®, 

-o#5£ : - Z 1 - Z 2 - Z 3 -R 1 (iS*x Z 1 X V Z 3 Z 2 ii7;i/^1/ 

15 7;vn^>> s ;>D7^^M/Xl±7^l ? ) ) •e^£ft?>a-e& ^ £§>3#7J<: 

LTfci\ 7^3*j'*^Jt?z^si) ! /xtt*;i"i'+'/) n 7'j-;w ADy^t 
BftSixT^T 4) <fc ^79;i/*;w B&^ftT^T «fc v^ws^-f ;k '>7; 

20 Xtt*;i/$;i/TJ»S±e (2 4) Btt«Dfl3£*K 7"D H 5 y ^ **l 6 ©JH 

(28) R B isth'D^i/, 7;P3*'>, Ij|$nt^ttj;u7;K;Kl 

*$✓) R 14 #7jcH N 7;i/^;i/> Tvi/^/w ^ny>, ad7;^;k 

7/1/3 7\DT;V3^>xttB&£tiT^-T £^73. R 16 St>' 

18 
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5 &SftT^Tfc«fc^:J>;)/*;i/ (M&gi: ltd, 7>»V3 ^ >> * ;v;jf - 

is x\tzt\e><Dmmmy)s 

(2 9) R B #t i«n^ f A TVl/^*^, g&£ti-C^T <fc0 7*;i/*MB 
lfe*kbTB\ 7^3^^SVAliii^nt^tti J: ^7 ^ J ) ^ fi&£ft 

T $ T <fc ^ 7 'J-;K B& £ ftT ^ X «t O 7 U — ;W , >^D7^^^ 

20 =^>) -e&!K R 14 #7jcf|^ 7)V*c)V^ 7)\'>r-)ls AD^V, AD7;^JK 
T;i/3dp>> s ^n7;W3*^Xl±B»3*lT^T*«l:^7$ ^l!* R 1 6 # 
a : -Z»-Z 2 -Z 3-R 1 (j£* N Z ^tf Z 3 &#Jj£^ Z 2 tt7;l>*b>, R 
1 liIi^?ntMT*i^7U-;V (B&SfcLTfciU 7t>*/K AD^a 7;i/ 
3^5/, ADT^^SlF/XttTyK) ) •CS^tlSat'C* 0 > R 16 s R 1 7 

25 Zi^R 18 ^^n^n^43iU-r7X|g,>'^^yy^gm^n■tl / ^T^)«J:v^7*;l/^;^(® 
mmtbX&s 7fr^*i/i)JV#=.)\,^ 5tj;i/5j?^i/ N 7;i/3=^> N B»S*iT^ 
•c*«fc^7S y»v/XttB»3ft"t^T* Ja^wt^e-f ;i> (fi&Si; 

19 
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(3 0) R B #t KP**>XttT;i/:3= 3 f^>-C-& R 14 ^tK^ n t^i^k 
10 J\u7>"C&y)^ R 1 5 StFR 1 6 ®Mf - Z'-Z^Z'-RMS 

;i/ (gglSi: LTfcJu t^I/^k ad^v, T)i>a*i/^ adtj^M^A 

^ xfi*;i/ 5 0 % R 1 8 #7.kit, 7;i/+WW:ADy 
>-e&3±IB (2 4) IBf&0<b£-$!J> ?©7n ^fte>®ti3S±fF^£ 

20 n*ttxtt*ft&tD»«»4&s 

(31) R 17 #g&£ft-tO-t$ «fcV\*;wt*E-Ol/T!i&S±E (24) §3 

Mo 

(3 2) ifc : 
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j14 



(SfctK R B «\ 7V-)ls ^7 L P7U-^> */^D7W, <>^D7^r;V 
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(3 5) CmifiV U $ ;K tf U S?>-2--f 1,3,4-* ^tfSJT' 

y-;i/-2--f 1,3,4-7-7- ^7 , i/-;i/-2--f ;w f7y-;i/-2-^wii'f 
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K) ) t^^nsif* !), aDjF*^ ^ny>xtt7;i/*;i/"C»*±aB (3 

20 ©T&^flltK 

(4 0) SC : 



23 



WO 02/070486 PCT/JP02/01778 



R 7 Q OH 




(5£<f, R b «n 7y-jK ^D7'J-^ i/^D7;^;K ^>^D7;i/^-;i/ 
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10 z J 24 v z 3 te^sS^ z 2 t*7;^ !✓ R 1 tenuis ft ti^t J; \,\rv -;KS 

(A- 3) ColMli, CMifi l,3,4-**W7^-)V-2-1 V/-;i/- 

15 2~f;i/> 5 : -T^-;i/-2-'f ;u> i,3,4-^t^7\/-;p-2-^;p> i,2,4-h y 
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$tiTv\-t * j^t u — ;«/ ut B\ nn$"> N t;^*^, 

AD7;i/^sv/x»7^n ) ^^nsst^^ ?§»)#7jcij? N ad^> 

(A- 7) tolMli, CS|# l,3,4-**^s;3'V-^-2-f ;i/*tt l,3,4-f7 

^7V-w;bf^ti> Z 8 #-0-t&!3 N R 1 *~R 17 GD<!>;fe < fcfcv^-f 
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*lfr-o#5S :-Z l -Z»-Z a -R 1 (S^ Z 'fi^Z'lif^ z 2 ttr;i/ 
U ***** ;^ny >xttT;i/*;i/T?»Sfls , &«* s #* b < N 

5 (A- 8) fco^ttts C3i# 1,3,4-***5?T V-^-2--f »K R 3 * R 

4 > R 6 ^y f R 11 ~R 13 © / >^< ii&^-fftfr-otfsS : - Z 1 - Z 2 - Z 3 -R 1 

io ZibGWftlt b^„ 

fc*>% (A- 4) R ^tfE&^ftfcrP^*^ (g&g£btii> 

15 t7xz;nrzjv-c«:^i^»^b<, R 1 4 #7k^ 7MHBad 
(^fcR 1 4 #*3?|) t^Sft'&WjfH^. £fc* -Z'-Z^Z 3 
— R 1 (£*s Z 1 , Z 2 s Z 3 StTR 1 tt±IB (1) £N*«) t^$ti^Si)S^ 
R 15 ~R 18 R 15 XttR 16 ) 0^*ftj6»fc«8lb&fl33-*J#JSF* LU. £ 

fc* R 17 #7jc* N ^ny>, g&£*it^Tfc J;v^;i/*^ (fi&S^btJ^ 
N K&Sti-t^Tfc £^r;i/>r^;i/ (g&giibTfis ^/l/^*^*;^^ 

25 *%mh&®<D AM, B^s R\ R B \zmmtZ, & : :-Z*-Z 2 -Z 3 - 
R 1 Z 1 , Z 2 , Z 8 »lFR 1 tt±B (1) t^JtiSlW 
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#SBBJ3fi> 3 ( I ) N S (I I) SVS (III) "T?^£ft51b-&$l#iS : - Z 1 

-z^z^r 1 (jfctK z 1 ^ z 2 , z 3 s^RMi±iB (i) tmmm) x^^ 

io ^>;*j;i/#-;i/, g&£ftT^T&<fcVN:p;i/*;K 

A >>7A -<v*>7^ ^;i/*rhs g&^ft-c^Tfc.fcv^w^'OK * 

t^y;, ^;u*U^s fi^nti^fe j^t g&£ 
ixx^xi) X^^'rur V g&£ftT^T& Ja^^D-tM g&£ 

T^T & £^7 U-;i/;fr*$^ g&£ftT^Tfc£V^xa:7'j-;i/;fr*:^ g 
WiZtlX^Xb cfcV\T y-.fl/f'** fi^ntVMt<t^^rD7 'J 

gj^ftT^-cfc «fc^T5;t/*;i';t*^ g&£ftT^T *«t^Arn75;^ 

;i/:fr^> N WWlZtlX^Xb k^T? )V*)]/?* S g&£ftT^Tfc cfc l^x □ 

25 7?A^ft, g&£ftT^T&c^r y-;u;fr^>:r;i/*;K g&£tiT^ 
;i/3r;w iI^nt^T*J;^Arn7'j-;^t7;v*;i/> g&£ft-t^Tfc 
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A3U B3lX!;iR A #gg|qrfB&eic©ttg (fflU Z»fc»8-r*A3U:©g 
3 : _ z i_ Z 2_ Z 3_ R i z i s Z 2 s z s SVR 1 tt±BB ( 1) 

Ii$nt^t*iu7;i/*;K - Fd, t fd^^, g$ 

Tfc ^ ^ AD7;i/3r;K ad7;i-3^«>, s^d^i/* 

tit * <fc^r U— ;i/**3/T/i'*;K gj££ti-ti^T& ja^^n t •;-;!/ 
25 wi^tdt 'J — ;i/^;fr:7;i/3r;K g&^fttu-t t <fcv>7 'J 

g&£tlT ti<fct^rQ7'J - ;u x ;t/ * = ;i/ N g^lcfftT^'t&.iUT 7 :?^ 
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7)V3*i/^ W&gtlX^Xb *^7 5 ^ ^ g&£*lT^Tfc«fc^:PU 

g&£ftt^-c& =fc0 7"7;i/*;i/ s g&£ftT^Tfc e fcv^'ra7'5;i/* 
io gH£ft-c^-t& cfc^r'j-^f-tfs «j*$*iTV>T* J;v^td7 

xD 7 ^l/^/i/**^ «lfe£*lWt* <t^77;^;i/f g&£ftT(^T 

15 >;-;i/^;a-:F;i/*;K g&£ftTv^$£i^xn7y-;i'3 L ;t7';i/*;K g& 

^ftTOTfcckOT U -)V7, g&£ ftt ^ X * «fc l^r n 7 >)-)l7> 

gifts nt^t* .fc^T'^^i/a^tf^^XttgJftS JiTi*"t * J; 

7^3^j/, ti$nt^t*J;^75/', g$£*i-c^-t&J^7"J-;K s 
20 a$Jit^t*<t^^rD7 l J-;k g&£ftT^T J^^^aiM 

25 z 4 i: UTfcJu flUKK^XttaajR^j&MPtf 5>nSo #C0i*JH?##g: b^ 0 

z 9 tLxits &tmm*x\tmmm¥#mff ens. «ncift*jg?##* lvn c 
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z*£lt&, z 6 «-c (-R 5 ) =xf*-N=^^(f e>ns. 
z 7 Hti^ mmm*, -cH = cH-xttNH*»*w6>n* 0 » 

5 L/^o 

*»l!Bflj£4»<Z>tt«Tf*S5S :-Z l -Z»-Z»-R 1 Z 1 , Z 2 N Z 3 , 

aVR'ttlB ( 1) i:RI*«T?**o ) UT«\ a : - 

R *> Sti-CHii-R 1 , S;: -CH = CH-R 1 v S:-CH (OH) — R 1 N 

10 5£:-S-R 1 > S:-SO-R', 5£:-S0 2 -R l s S : -S0 2 NH-R', 
j£:-NHS0 2 -R l x 5$ : - 0 - R 1 > 5fc : - N H - R 1 s S:-NHCO-R 
^ ^:-CONH-R 1 s S: - C (=0) -O-R 1 , A : - 0 - C ( = 0) 
-RK S:-CO-R l s ^C:-C 2 H4-R 1 ^ S : - CH=CH-CH 2 -R 1 , 
S:-CH (OH) -CH 2 -R l s S:-S-CH 2 -R 1 N S: - SO-CH 2 

15 -R 1 ^ S:-S0 2 -CH 2 -R^ 5£:-S0 2 NH-CH 2 -R 1 N 5$ : -NH 
SOj-CHj-R 1 , St:-0-CHi-R 1 x S:-NH-CH 2 -R \ £ : - 
NHCO-CHa-RK 3 : - CONH-CH 2 -R', 3 : -C ( = 0) - 0 - 
CH 2 -R's « : - O-C (=0) - CH2-R 1 , i : -CO-CH 2 -R 1 s 
5£ : - CH = CH-CH=CH-R 1 N 5& : - C H = C H - C H (OH) -R 1 , 

20 S:-CH = CH-S-R', ^ : - CH = CH-SO-R 1 , JC:-CH=CH 
-S0 2 -R' N a:-CH = CH-S0 2 NH-R', 5£:-CH = CH-NHS 
0 2 -R', S:-CH = CH-0-R\ ^:-CH=CH-NH-R 1 , « : - 
CH = CH-NHCO-R 1 , S : - C H = C H - C 0 N H - R 1 * S: - CH = 
CH-C ( = 0) -0-R 1 , S :-CH = CH-0-C (=0) ■— R 1 «, 5$ : - 

25 CH = CH-CO-R'^:-CH 2 -CH = CH-R 1 >a:-CH 2 -CH(0 
H) — R 1 > jft: -CHj-S-Ri s ^ : -CHj-SO-R 1 , S:-CH 2 - 
S0 2 -R', ^:-CH 2 -S0 2 NH-R 1 s ^:-CH 2 -NHS0 2 -R 1 , 
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S:-CH 2 -0-R's S;-CH 2 -NH-R 1 > 5$:-CH 2 -NHCO-R 
l , S:-CH 2 -CONH-R 1 N j£ : - C H 2 - C ( = 0) -O-R 1 , ft: - 
CH 2 -0-C ( = 0) -R 1 s 3: -CH 2 -CO-R', ft : - C H (OH) - 
CH = CH-R', ft : -S-CH = CH-R ^ S : - SO-CH=CH-R 
5 S:-S0 2 -CH=CH-R 1 s S:-S0 2 NH-CH = CH-R 1 , ft:-H 
HS0 2 -CH = CH-R 1 v 5C:-0-CH = CH-R 1 , S:-NH-CH = 
CH-R 1 s S:-NHCO-CH = CH-R 1 , 3 : -CONH-CH = CH- 
R 1 N ft: - C (=0) -0- CH = CH-R X s 3 : - 0-C ( = 0) - CH = 
CH-R's ^:-CO-CH = CH-R 1 , ft: -C 3 H 6 -R\ ft:-CK 2 

10 -CH=CH-CH 2 -R l s 5t:-CH 2 -CH (OH) -CH 2 -R\ ft : - 
CH 2 -S-CH 2 -R l > a:-CH 2 -SO-CH 2 -R 1 > ^:-CH 2 -SO 
2 -CH 2 -R 1 N a:-CH 2 -S0 2 NH-CH 2 -R' N S: -CH 2 -NHS 
0 2 -CH 2 -R 1 s S :-CH 2 -0-CH 2 -R 1 , S : -CH 2 -NH-CH 2 
-R 1 ^ S:-CH 2 -NHCO-CH 2 -R'^ S : - CH 2 -CONH-CH 2 

15 -R 1 , 5$:-CH 2 -C (=0) -0-CH 2 -R 1 s 5S:-CH 2 -0-C ( = 
0) - CH-i-R^ S:-CH 2 -CO-CH 2 -R', ^:-C 2 H 4 -CH = C 
H-R 1 ^ - CH 2 -CH=CH-CH=CH-R 1 , 5fc : - C H 2 - C H (OH) 
-CH = CH-R \ S:-CH 2 -S-CH=CH-R 1 s S: - CH 2 -SO- 
CH= CH-R » N ft : -CH 2 -S0 2 -CH = CH-R » N S:-CH 2 -SO 

20 2 NH-CH=CH-R 1 N S : -CH 2 -NHS0 2 -CH = CH-R 1 ^ ft:- 
CH 2 -0-CH=CH-R 1 , a:-CH 2 -NH-CH = CH-R', 5$ : - C 
H 2 -NHCO-CH = CH-R^j^:-CH 2 -CONH-CH = CH-R 1 ^ 
a : - CH 2 - C (=0) -0-CH = CH-R ^ -CH 2 -0-C ( = 0) 
-CH=CH-R', ft : - CH 2 -C0-CH = CH-R 1 , it : — C H = C H 

25 -C 2 H 4 -R 1 > ft: - CH = CH-CH = CH-CH 2 -R 1 , i:-CH = C 
H-CH (OH) - CH 2 -R' N S:-CH=CH-S-CH 2 -R 1 S j£ : - C 
H=CH-S 0- CH 2 -R i N ^:-CH = CH-S0 2 -CH 2 -R 1 > ft : - 
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CH=CH-S0 2 NH-CH 2 -R 1 s S:-CH=CH-NHS0 2 -CH 2 - 
R 1 s ^:-CH = CH-0-CH 2 -R', S : -CH = CH-NH-CH 2 -R 
^ S:-CH = CH-NHCO-CH 2 -R 1 n j£:-CH = CH-CONH- 
CH 2 -R \ S:-CH=CH-C ( = 0) -0-CH 2 -R', S:-CH=C 
5 H-O-C ( = 0) -CH 2 -R ^lisS : - C H = C H - C 0 - C H 2 - R 1 (3 

hp e> n s o 

10 flfc N S:-Z l -Z«-Z 8 -R l (iS^ Z 1 , Z 2 , Z 3 , R 1 li±IB ( 1 ) 

1) Z'MZ 3 W^J65i^ 

2) Z 'JfttfZ 3 ##^^t$» ^ Z 2 ##$Si§N -CO-, -O-s - S - N - 
SO,-Xttfi87^1/> («rfc-CH a - % - (CH 2 ) 2 -) 

15 3) Z ^VZ 3 ##ijg£l?& ^ Z 8 ##|g^ -CO-, -0-> - S - 
S0 2 -Xi*ffii&T;i/^l/> («ffc-CH 2 - x - (CH 2 ) 2 -) r 1 ** 

4) Z 'StfZ 3 5 s Z 2 #-S0 2 -, -CH 2 -Xtt-C a H 4 -T? 

* D % r 'tfijft^nt^t* J;^t u-;b (^1:71-;^!?^ uv»„ ) <om^ 

20 5 ) Z ^JIUIS^XttT^^I/yC* t)s Z 3 >K Z 2 #g&£ftT 

^TfeJ;^7;^i/> % TVi/^-b >Xtt-0-T!& !k R 1 #S8l£ft"t v>"C & 
j/^D7;i/^;n5i^ N 

6) z ^JHwr^xttT/i/^i/w***^ 

25 7 ) Z^JHtt^-Cft**^ 

8) Z 2 ##*§£\ - S0j-Xtt-0-Uft41^ 

9) Z 2 ##^, 7;i/*I/>Xtt-0-Tfife*»^ 
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io) z 2 #r;i/*u>xi;j:-o-T?i&a&£\ 

i i) z 3 tfi$.%*-&x\tT)\'*\s>-e$>zm&, 

l 2) r 1 #M&£ftT^T*<fcv^>*D:r;i/*;w g&£nt^-cfc <fc^7 

jvjl tix ^ t t» «fc ^ n r u -^"c & s 

5 1 3) R 1 #gj&cfftTV'*"C i fe><fclAS'7n7'Jl' :3 PJl'\ ftT * «fc ^ £ D 

l 4) r 1 #g&£ftT^T$ e fcv^>*n:7';i'*;K BJ&$ftTV>TfcJ^7 > »;- 
io 7;i/-e&5:®^ 

15) R^fi^tlt^tU^JiJ-ZI/TSSi^ 

1 6 ) Z 'SVZ^^fJ^ Z 2 #7;i/*l/>f&!K R ^g&SftT^ 

17) Z 1 # i£ 7 ;i/*l/>T-&*K Z 3 ##Sig£-t: * t) x Z 2 #g&£ft 

is T^tt)J;u7;i/^i/>> u > N - s -Xfcfc-0--efe »k R^cgfcS 

^ T & «fc H > £ D T)V*;iX- & 3 

uuyx.-)]/^ 3 - £ n n 7 iz;k 4-^dd7i-JK 2, 4-^7;i/^D 
7i-iK 2, 6-^7Jl/tn7i-;K 2, 5-i/7/l/tD7xz;K 3, 4 

25 4 -h>j7;WD^5 : ;i/7i^;K 4-t!<D+i/7i-;K 4-^K>>7i 

4-7"Dt7i^JK 4-t7i^ijJW 2-y )V-tu^yp 

As 3 -7;i/^-D^<>^;i/, 4 -7;t/;frn^>:2;;K 2-^DD^>^W 3- 

49 



WO 02/070486 



PCT/JP02/01778 



7pp^>^;w 4 - 7 d d^>s;;i/ n 2, 4 - 7 ;u * n S> ;w 2,6- 
j?7;i/^D^>i?;i/ N 2, 5 -^7;b^-n^>i;;i/ N 3, 4 -j>7;i/*n^>^ 
;w 3, 6 7**0^!;^ 4 -p<^;i/^>^;i/ N 3 - h'J7;i/tD^f- 
4 - h U 7;i/3|-D y ^;i/^>s;;i/ s 4-tFD+J"^y;K 4- 

5 4-7*Dt^>^K 4-7i^]Kyi;iK 2-7i-^ 

2- (2-7W07i-Jl/) if^K 2- ( 3 - 7;i/;frn 7 xx;i,) 
i^/W 2- ( 4 -7)]/#U 7i-il/) 2- (2-7PD7xx;i/) x 

2 - (3-7DP7 xx;i/) x.5=-;k 2 - ( 4 - 7 n p 7 xx;i/) x^k 

2- (2, 4 - i>7;i/3i-0 7 xx;i/) x^;K 2 - (2, 6-^7;WD7i = 
10 xf-;K 2- (2, 5->>'7MD7i-Mi?JK 2- (3, 4-^7 

WD7I-/W x^;i/ N 2 - (4-^^7irj|/) 2 - ( 3 - h U 

7ii/tD^fji'7i-ii/) 2- (4-F'j7;i/tD^3 L ;i/7i-;i/) x 

2 - ( 4 - t K ->7 xx;p) if;K 2 - ( 4 h *>>7 xx;i/) 
2- (4-7d^e 7xx;i/) x?-;k 2- (4 - t7i-'j;i/) 

15 "*>-t? >7Wl/*x;K 2 - 771/^-D^>-lf >7;i/*x;K 3 -7;i/^-D^:>4f > 

^i/sftxjK 4 - 7 ;i/ ;t a ^ > >^;i/*x;i/ > 2 -7 a p^>-fe* >7;i/*x;i/ s 

3- ^7DD'<>^V7;i/*r;w 4-7nn^>Hf >7;i/*x;i/, 2, 4-S?7 
;i/^-D^>4f>7;i'*x;i/ > 2, 6 -^7;i/^n-^>Hf >7;i/*x;i/ N 2, 5- 
i;7;i/^-n^>4f>7;u*x;i/, 3, 4 -i>7;u:*p ^>-tf >7;i>*x;k 4- 

20 ^ f-;i/^>-tf >7;i/*x;k 3 - h U 7;i/jj-n >7;i/*x;k 4- 

h u 7;i/3j-Dp( f-fr^sH >7;i/*x;w 4 -b H a =3r>>^>-e >7;i/*x;w 
4 h^^^>-e>7;i/*x;i/ N 4 -7n ; E^>-e>7;i/*x;i/ N 4 - 7 xx 
;b^>-ff>7;i/*x;i/ N 7xx;i/^tf, 2-7iWD7i-^t 3-7;i/* 
a 7 xx;1/^^"n 4-7;i/tD7x;Ht, 2-^dd7i = W, 3-7 

25 p p 7 xx;i/?-2t\ 4 - 7 d n 7 i-jVft, 2, 4-y7Wn7i-;i/f t 
2, 6 -i?yj\<*a 7 xx;!/^^ 2, 5-^7j^D7i-jl'ft 3, 4- 
i;7JWD7i-Jl/f^ 4 -^^7i-jVft 3 - h >; 7;i/^-p^^;i/7 
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*\ 4 ^^7i-Wt 4-7"D?7i^t 4-t7i-'JW 
7x7*>>, 2-7JbtD7i;+i', 3-7WD7i;^r^ 4 - 7 ;i/ 
;TD7x7 3mX 2-^DD7x7dp>> N 3-^071^^ 4-7 DD 7 
5 x7^fi^> 2, 4 -^7;i/2f-D 7 x7 2, 6-^7;i/*D7i;*i', 2, 

5 - S> 7;i/*P 7 x7 *>> s 3, 4 - 5* 7 D 7 x 7 * S's 4-^;V7i; 

3 - h y 7;i/tD^;i/7i; 4-b'j7;wn^fjb7i;^^ 

4-t HD + i/7iy^i/v 4 -P< h *S/7 x7 4 - 7*0^67 x7 

4-7i-ji/7i;^r>> N ^v^jk 2 - 7;i/*p^>^'f ;k 3-7;i/^-n 
io 4 -7;w^-n^>^-< 2 - 7 d 

4-^do^>«;^k 2, 4 - $>7;i/tfn/*>>/V ;k 2, 6-^7 
;i/^-a^>\/'f ;k 2, 5 -^7;i/^-D^>^^ ;i/ s 3, 4 - V 7)i>#u y 
4-^f;^>';-f;w S-h^jUD^jKvy-f ;k 4 - h V 7 
n*^;i/^>\/'i' ;w 4 - b H n *i"<> ;k 4-^ f + J/^^^-fJK 

15 4 - yu^^yVj }V S 4-7i-iH> , /'fJK 2-f-^-;i/> 3 -^;r - ;i/ N 

7ji/7'j;w 3-7^^;k (2-i'DDft7i>-3-'f;i/) 
2-e:3iJ;w 4-b=r'J;V> ( 2 - 7;i/# D If 'J 5? > - 3 - -f 

(2-7;i'tDt:u^>-5-'f;i/) (5-7Wntu 

20 

z 3 svRMi±iB (1) tmmm) -zmztizm?, am, Bm;utR A #wWi 

**f*JR : ?t:»8-r*a*«?*|»<. ) 0dfc'J>fc< i:%-^©i&gTB& 
25 SftT^SCfctfStf&ft*. a3U C3S3UiR B CS&UT^ 
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SfcifcU *»«3fl3S«B\ SCc-Z^Z^Z'-R* (a*, Z 1 ^ Z 2 , Z 3 
»VR 1 tt±ia ( 1 ) £IQftK) ^£*i4a* 5 ±I3*3IJI?£g&L-t^4<b£- 

4 0 



t$S^?n7'J-;i/ ({IT© (Tl) n (T2) ) ##*U^ C 
15 (ttTO(T3), ( T 4 ) ) U V>o 



4fC? ; He t tt^ojgl?) 

^. cstwu ±tBSc^£ftfcSfRJB?tt*fc*^n®?s$&'r^-t<& «t ^ 
C3l®*fi&Jir?i: btit RJR«? % MJii/I^s e>ft 
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-;i/-5--t;w ;i> -2- -f;w **#v-;i/-4--f ;k -fv^V-^-M 

;k g L 7'^-;i/-2-'f ;k f-7)S—ji/-4-<i ju* ija-t-tvt'J—ji-i-JKs 1,2,4- 

10 ^TyTy-W-'fM 1,2,4-f 7y7 > ;-;l/-3-'f;K l,3,4-:t*1t^7V-;i/-2- 

-f;i/ N 1,2,4-** if- yrV-;i/-5--f ;i/> 1,2,4-* 7^—^-3-^ ;w -f vf7 
i?>-2--f;i/ s ey ^ ^>-4--f ;k 7 5if>.3--f ;K?#a|kfcf e>*t*o 

^7»;-;W3-^K h'J7!/-;M-'fjw f^y-;wM;K **-y-i/-;w 
2-ok **-y-^-;i/-4-f ;k -y 7*t*-y-;i>-3-'f;K f-T'i/-;!/^ ;k ^7 

VT-;|/-4-f l,3,4-f7>'7 > ;-iW2-fiK 1,2,4-^ ^ l/-;i/-5-W ^ N 1,2,4- 
20 f-TVTV— frs 1,3,4-t *rW'Y 'J— )\/ -2-4 ;W 1,2,4-* V T V — JU 

)v s i,2,4-**it^T V-;i/-3--f ;k ^v^7^-;m-^;k K>;s>>-2-<f 
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-2--OK lA4-f7J'7 , ;-A'-5.'f^ l,2,4-f7^7Vf-;W3-'f;K 1,3,4-* * 

ir^7^-;v-M;K 1,2,4-* *-u-s;:7v/-;i>-5->f ;k 1,2,4-* * if i> ri/— ^ -3- 
5 CSi)Si^t-*5ArD7U-^i: Utlis ±E©*J»fc 1 ~ 4«© 5 ~ 8 

lM*J;^5~8B(Z)5fSrai) #I^U^fD7y-H«*t5. It 

10 -;i/-2-^r ;k \7**1J-v7 — /w-2--f ;w *y *iHj >-2-*f ;i/> »/>;u>.3. 
-<;k -fy*;y>-i-'f^ 'fv^y u>-h;k :/y>-2--f;K ryy-e-w 

;K 7'J>-8-'f;K 7r^>-2-^K 7f U $> >-4-^T >K 7r U >-6--f ;i/> 

^c, ^f§ftsif fci*»* *-»©«*#* 

-;i/-2-^ *tHj >-2-w ;i/> u>-3--f;K u >-2-w ;w * 

20 7-VU>-4-'f;K ^y^-^;^ 7* 5 ^>-i-^ ;k ^;^;'J>-w;k 
-f u >-3--r ;k ru >-2--f ;i/> ry >-6--f ;k 7'j>-8-'f;w ry;s? 

!K A i o^^^$^i*SJl^cl^^1-?>fffe^©Ji^*s^7 i D/i^-e^S^7 i n7' 
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±185*^ CSIfc^ 5$:-Z l -Z 2 -Z 3 -R l (S^s Z l , Z^ Z 3 

10 
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0»JAli^ x^;w n-7*a£;K 'fVT'nt^K n-7*^;w 'f v/f;K 

sec-7"^;w tert-y^-;!/, n-^og^K -fv^>f;K tert-^ 
>?-;K n-^=*^>;w -fv^**>;K a-A7f;w n-#*f-;w n-7-;w n-5^> 

tert-7*f-;W n-iJ/^K •fV'Of^K ^^O^K tert-^ n-^ 

D^n;i/ N 2-7'D^-;i/ N 1-^"t--;U> Z^xx;^ 3-7"^-;!^ 1,3-7** i*x 

tt'J-;Vj fc^ #3;i3¥#£|iHb7j<&* (7i:;H StK#^^#M^^b7j<^ 
g (#ix.(i> i-t7^JK 2-:*-7?-;w i-7>hu;w 2-t>hj;k 9-7>hy 
15 ;k 1-7 x^-> h 2-7 x^-> h u;k 3-7 b u;k 4-7 x^-> h d;k 

;k 2-^-7 5 L ;i') #3Mf£ti£ 0 

I- 1 ~4fi^A/t-^-tfc i^s-sso^^ 1 ~4{@© 5 ~ 8 
25 &MIJ1<& t < ttflb© 5 ~8l05?fI^fniJ:i^U^5, gmwfg^ffi^ 
0 & © k: *t £ ¥ * £ b T ^ t * «fc H S £ It I* I" £ o 

rArnyj-^j i:UT(i> ^Jx.«, 7 >J ;i/ 2-7>j;K 3-7 y;i/) , 
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f-x±;w (fll*^ 3-f-x=.;i/) N tn^ (09*. K x i-KdiJ;k 

y;w 4--f $ *V>;;w) , t7\/i;;v (mak* i.K7 1/'Jjk 3-K5yyjK 4- 
e?vn;;io % h'J7V'j;v (0!*.« % 1, 2, 44 l J7V-;wi-'f;K 1, 2, 4- 

5 h'jT^/'J-iWMJW 1, 2, 4-h |J7»;-;1/.M*) , rh^/'JiKfltlt 

1- 7 h -5 v/ u ;w 2-7 h 7 v* 'J ;w 5-7 h 7 «;y ;W s **tfv* u ^ (09 Afcfs 2- 
**^vj;k 4.***';y^ s-t*ti;v;v) s 'f v*-y-vy;i/ («*.«* 3- 

2- f7^';;v N a-3-7 s J y;w 5-f7 , ;y;i/) > =f-T*JT s ) y ;k -f v f- 7 v »j ;i/ 
10 (-e?u a lis v=f-TV u ;k 4-^r v^tv y ;w 5--f v ^ 7 y tu 

3-ey*;w 4-try$;;i/) \ tvy*?-* (09*.Kn 3-tr 
yys>=/K 4-try *"^x;i/) s (0H*.k n m;'J?^;w 4-ey 

5-K'J S*=;i>) x 7 7lf-;i/ (fllAWU 3-7 7if s K7^=;i/ 

(0!*.«x 2-fcT5i> = /lO x ***3?T\/U^ 1, 3, 4-*-*-fr5>7V- 

15 )]/-2-^ \ ^>v*7y;i/ (09A«x 2-^>^[b]7 y;i/s 3-^>v*[b]7 y 4- 
^>v*[b]7y;w 5-^>y[b]7ij;K 6^>y[b]7>J^ 7-^>v/[b]7 y „ 
/<>»;fir;p (fllAK.* 2-^>vf[b]^x-;i/N 3-^> \/[b]f-x-;K 4-^>v' 

[b]f-^-^N 5-^>^[b]5 L ^-;i'N 6-^> Vfbl^x-^N 7-^> V[b]f-^-;i/) s 

x>x^^;>J^ (GUttx l-^o^s^/'jiK 2-*<y^4 y;K 4- 

v*y;K *y*try;v (0y*« x 2-*; *t7-y^;w 5-^y *iry-/K 6-*;* 
i7-y-;u) % ->>yy-;i/ (m%.\Zs 4-->>/y-;w 5-*>w 

y-;i/ N 6-'>>;ijz;k 7-S/w;-;k 8-i/>;ij-;i/) ^ *y-v*y;i/ (mx 
« N 2-^ty;_;K 4-^7-yy-;v> s-*tyi;=^ 6-*7-v*y-;u> 7-*y- 
25 8-* 7- 7 y s *y y^ (^Jxfi N 2-*; y;w 3-*; >j;k 4-* 

y y;K 5-* 7 y;w 6-* 7 y;K 7-*y y;K 8-=w y;iO * 7^7^-;v (00 
A(i N i-7^7^^;i/, 5-7^7^-;i/ N 6-7^ 7 s>=/w) v -f v^y y;i/ (flu* 
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lis v * J y ;k 3-w v * y y ;w 4->r y * y y ;k 5--T ;k 6--f v 
y;K i-<iv*; y;w Mv*;y^) x 7*y;K ^u*^ (fliAtfx 
2-rr';y-;K 6-7*t'J^-;k 7.7? y ^-,h>) % mmv 

y ;k 7it>h'J >* 7 * y ^ -;u (#j x. i-t' * y >y - ;k 2-7 * y s> 

i-<< > h y ;w 2->f > y y ;k > h y ;k 4--r > k y ;w s-^f > k y ;w 6-w 
> h* y;K 7-4 > h y ;p) > w y-r > k y;w 7?t^-^ (ami* i-7it-^ 

7i;f7S^-;K 3-7 x /f7J? = ^ 4-7i;f-7^-;H ^#3M:fS>n-g>o 
(ix > >^D7'Dii;w $/^n7^;w *>£n^>?-;K S/^d^s^k */£d 

(fllAHx 1-^* n^-fey-W ;k 2-y* n^^-b >-l— f ;k 3-y^n 
*Hz>-W;K 2-y*n'N*-fe>-W ;i/ N 3-y £ D^-fe f L^ e 
IcGfcU 0d*Kx l-tay-^ 2-tDijr;K 3-^dij-;k i-Enyj> = /K 

25 tKnuj;^ 3-Kayy-;i/ N 5yy;=;K 4-^ 

*v y 5 ^y y y 2--* * ^y u 4--f 5 ^y y v-jl 1- 
t^yy^K 3-t7^'jr;K 4-K7*;ij-;k i-e5yy>y^;w 3-K5*;y 
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4-t5y y y-;i/> K^yyy, 2-t^y^;K 3-br^y^;w 4-t^y 
i-t^7^;K i/'n^, 2-^;i/* y x;u, 3-^E;i/*y x;k =e;u 

n+S'j tltlt * n-7Dit(^'> ( ^fV7D#if 

10 nfcu ;>< h 3m>#;i/#-;k x h ;i/#x;k n-7n^>>*M 

x;u, ^v7D#+i/*Mz;i/, n-:7 i^>#,>1/#x;k -f v 7 h dp-^*;!/* 

15 V7D#dpi/^f;K n-^ h^ri>^^;i/s •^V/h^fi'^fiW tort-? h * * 
;i/> ^ h *>>x^;i/ N xh^>x?-;W n-rD^dr J/x^;i/ s ^v7D^iei/i 
n-^b^x^K ^V^h+i'Xf/K tert-:/ h * $/ x^;i,fc if #3Mf £ 

20 #JRR2~8ffl©7;i>*-;i'SiRi*U 0Ox«s l-7DKz;v, 2-7d 

tx;w l-^x;^ 2-^5^x;i/ N 3 -7f-;Wf tfe>n5. 

r7;^jv^;i/*-;i/j lis ±ib r^i^i/j #BJfeL;fca;i/#=;i/*jti*u 

25 ;1/*x;k tert-^^;i/X;i/*;x;i/ N n-^>^^^;i/*x;i/, 4 V )i 

x;k ^3f^.>^;i/^;i/7^x;i/, tert-^ ^tf; — n-^^f- $/;i/.x;i/3j%x 

^VAJp^iM;!/*-^ n-^ymZJlft-fr^ n-*#?-)VZ)]/7ts=.)Vy n 
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cDM^gi:UT«> (ami* ^;i/s x?-;k ^^i/^f) s 

^>\Z-f;K Wi/tff „ ^> 

h y mw&tr *>tis„ 

^V/fW^ sec-rf-.fl/f-tfx tert-T'^^^^s n--* > f- ;i/ *\ -Y 
^S^f-** n-A7f;^t^ n-#*f-;i/*-a\ n-^ -^l/^^x n-T**;!/?-** 

>9 L ;i/^-^-^ ^^^.>5 L ;i/5 L ^-p< ^-;i/ N tart--* n-^4r 
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?-txf;K -fV/fWti^K sec-T^i/f-tfx^;!/, tert-7"?-;i/^;t x 

n.A7f;v^txf;K n-^^i/f-tfx^K n.;-;i/ftxfJW n-x^^f- 

&$ft l ~ 2 ®T;i/*;i/-e&.?>o 

r;\n7i^;h lis l ti±©/\ny >-t?g&<* ftfc±f3 f"7;i/^;i/j fctcufc 
10 ts. ftfcx 1 ~3(zmny>fls7;i/*;i/## $ u<x flitfc^ h>J7;v 

^•D^^-'l/x ^DD^^^n i^^Dn^f;w l,l.J?^DDlf;K 2,2,2- h U * 

n n x?-;i/fc if tf^tf 6 n* . 

U 0>Jx.«s h'J7;WD^ h*>>, ^nn^Jri/, 5>fDD^FJpj/ s 1,1- 
15 ^^DDxfJp^ 2,2,2- M>*nnxh*$/fc if 6 n * o 

r;\D7;n^i/7;^^j fix ±13 ^07^3*^] #e&Ufc±f3 ^7 

h^J^^K h'j7;i/tn^ h^r>>xf;K £ n □ * h Vtuu 
20 p< h ^ri/x5 L ;i', l,l-y^DDi^5/if;w 2,2,2- h U f d dx h ^>>xf;v 

rT^^^^^^x^j «\ ±13 r7;i/^;i'j tfgtfeufc*;!/* x;i/&j§if|c u 
T-fef-^s 7d K*x;i/ N 7^>,);K ^v/f'JiK <f 

25 rT;i/*;i/*;i/^x;i,^dr^ j » x ±jb rT;v^;i/*;i/^x;i/ j #$HtJii^£ 
®JSiUfcg§5itftU 7^^;^^^, 7d tftfx;^*^ 7"fj;i/t*J's 
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r7 7;i/*Ji/j fci^ i~3^o±ib r7'j-;i/j #tt$ufc±IB rr;i/*;i/j 
fcfcnfcu "<>$>;w y7isWfA, h'j7x-;M^;i/, 7x* 

i-t7f;Mf;K 2-t7f;Mm) *jft*3*tf&fi,* 0 
5 rArn77;i/+;h li, l ~ 3M(D±ffi rAfD7 y-;i/j #g&ufc±H3 
sitiftu »c 7;v*;i/»*«D**»# l ^ 4 oa? n 7 5 

U<> 7'JJMfJK f-xx;Mf-;w KD>j;Mf^ ?^^'J;v 

\Z9)JVJ1/jlf-frs h'J7V"J;Mf;K T^'/'JiMfiK 

10 »/u/i/^^-^ -fy^VJ^^fjK f-7\/y;M*-/K ?-7f7»;y^f 

7 5if x;i/* t7i;;;v^^K # -y- s> 7 1/ y ;m f- ;k *c 
> v*7 y ;i/^;k ^>»;fx-;MfJK 'OX-r ^ y v* y ;i/p< 
77y;M^K ^>\/;f ^-y-^y^T^K * j *w >>y;'j- 
15 tt^'J^^^^ 7* v ^x;i/* ?-;k -fv#; 

>hyyx;M?-;K 7^'J^-;Mf;K >f yHV;Mf;w -f v -f > K y ;w 
7r±^-;i/p<7 < -;i's 7i;??s;-;Mf-;K 7'j;vxfjK 

20 y;px^;i/, f b7^u;vxf;K tf^-y-v* y ;i/x^;w -fy wjm^, 
?7 , /'jjh^jk f7y7W;vx^K -fyf7»;u*xf^ t'jy;vx 

e y 4Tj;-;j/x^-;K f 'J ^ ^x;i/x^;K 7 5ifx;nf;K K7^x 
;1/x^;k v* y ^xf;K ^>y7'J;nf;K V ?i-iHf 

;k ^vX'f ^yj;i/xf;K yoV7Uif^ ^>^^^rit s 7 y ;bx 
25 t^;w> *S y ;i/xf;K >»;ijx;nfJK Jf-T-^'J^xf^ 

x^;k 7*5^x;i/x^;K -f vafyjJUfJK r^x?^, 7f 'J $>x 
;nf;w *^v;u^xf;i/, 7 x t-> h u ^x;nf;w r^y^x^xf- 
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r7 7;i/^;i/ftj s rAfn77ji/*Ji/f*j^ \j -jit^i/T j » 
10 r^^^dp^j N r^^DTU— n r^fn77;^^jSt;r7;^;i / j 

tit V\T <£V^>£ D TVl/^J > r S& £ ft T ^ T $ <fc ? P T ^ 

^ rg&£ jxx^-r:$cJ;v^'rP77;i/:Sr;i'j N rg^^tir v>t $ J; 

rg&£ftT^Tfc ctv^^i/*^*^ > rgg|£ tiT^T & J^'vt- n t 
, rgn$H-c^ttJ;u7 7;^;vftj v rg&^ft-ON 

J^^oT'y— n r ®&£ft-t <^t$ cfc^T'^i'*;!/;* 
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5 l^tSC^^f §So 

g$fcgcD0!l£ UTtt> flUfc^ tFD^>x Any> (P, CU Bi\ 

I) x /\W7)\,*)l m*.®, CF 3 x CH^ CH 2 CC1 3 ^) , 7JV*JU ;>< 

^;i/df--;i/ («a« n x^=.;i/) , ^ D r )v * )\s (mz.\Zs S/^d7di;;H „ 
10 d7;^-jv (09*.«> >>^7d^) N (0"j;t«, 

;K x >***;1/jJ? = /k tert-7 h jvm) s - V d n zhny, S 

7$ J) s b FD^i/7$ y«) s 7i^ b\ 7'J-;i/ (l«itKx 7x = ;H) N 
20 30 > 7^^)V^)Vt^~)l >^;i/^z;K x* - )V) N 

d*;i/$;k tf^lfn, i??-**>)V$*i/ s ? 

25 -OK A *;i/7;t N yUUfcTS^N tl«7^A 

<7Wh\ ^7-^A 7^;i/^f $ F^#3Mf e>ft£o 
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5 n^> (F, CI, Br, I) > /\U7)\/*)l (mz.&, CF 3 , CH 2 CF 3 , CH 2 CC1 3 ^) , 
7 tf-fr* x*;K ^V7DtjW tert-y?-;i/^) ^ y;i">r^ 

;i/ (tfiUii, , y;i/*-;i/ (0J;Ui, , >>^n7;^;i' (#J 

(0U;Ui, *h*iss ^h*^ yD#*$/ N 7h*^) > 7)13* 

N w&Ztix efcv^y y (flyAfi, y;i/*;i/y 

$y ^w?;, xf;i/7$y N t^^y^y^) , 7->;v75 

J (mXit, 7*1-)V7 x a ;i/7 5. y^) > 77;i/^;i'7^ (flU 

(is ^>W5A h ^ ) s t Hn^r^y K J s 7 V 7U 

15 (0!it«x 7i=*«) s 7 5;^;i/ (flilAfcf, s ^7A ^ 

;i/*7b, y;i/*;i/^tf (Witts ^f-^f-**) % y;i/*;i>*;i/*-;i/ (fci*. 

;w ^;^r?^JK y*>;i/ (0>J;Ltts y-te^;!/^) s § 

20 j \ V7-*jj b^o ftfc* y;i>*;K ^d7;^;k ad^> (4*jc 

F, Cl, Br), y;i/3^r5/ (ftC^ h*iO t < > *g 

ftfc s tl«D^S/ s )\n>fy (F N CU Br, I) s ad7J^^ (#y 

*tt> cp 3 , CH 2 CF 3 , ch 2 cci 3 ^) „ y;i/*;w (Witt, ^fv7 
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>>^n/D^;v) % 7 /Pa** (03;lf£> ^h*^ 

7)i*)U7i; (0>J;L«> ^>i?;v7Us h'j?-;i/7?;) , tHn#j/7? 
10 ^7A ^;^7K 7)i*)\/7-* ^f-;\/f-^r^) ^ tvi/*;^;]/* 

15 

20 D77^^j , rBjftgftttv> , r*«J:^7 U— N ^m^tix^x 
Wv^fDT'J-mi'j, rg^^ixrvN-c* <fci^7 y-^f-tfj x rg 

T*«fcH75;i/*;i/?-tf-j ^ ra^^tiTVNT* «t^^rD77 Wf-tj > 

fD7'J-^t^i/7;^;i/j s rg&£t l Tv^&«fc^7y-;i/^;fr7;i/*;i/j x 
rflHfcstiT^-c* t fcv^5 i D7y-;i/? 1 :*7,>i/*;i'j \ rg&£ ^ & £ 
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U7'J-^x;v*-^j s r gj&£ftT^Tfc J;^Af D71J- % 

&B&a60*-CtK «rCs bFn*>X (F, CK Bi\ I) s 

5 AD7W (0!l*Ks CF3^ CH 2 CF 3s CH 2 CC1 3 ^) x («FiJ^.«> ^ 

if/K r;7DtJK tert-^^^#) s 7)V>T-fr (0g*.« N b^;i/) \ TJV 

10 */jb;i/*x;K x ]^>:ft;i/#-;i/ N tert-y h # ;i/ # x ) , -hD, s 

J^T 5 J (0!l;L8U 7fr*)\s7\J tffrTXJ^ 
if/l'T^A Vtf-frTXJm) ^ 7>>;i/75> (0!l*.Ks 7t«7?A 
"OV^-f^TS y ^) „ 7 7/l/#jl'7 5 («SitK% / <>^il'75A hUf^ 
7^), t h*D**>7 5. ^ TS^Kn 7V-;i/ (01Att> 7i-/H) % 

is 7 5;^;i/ (ffifitKs ^>s;;kif) ^ i/7A y^ai/K (0s* 

b 7^ h'> tfU-T F> 7^A V7-VJ b^o !Rf 

20 (3 N t^i^k ad7;i/+;k ;nd^*> (^cf, Br) > Tfr-m-i/ {ft 

y#**v» ft + vxtt-f t?& 3fbi§rt> hM) y 
*tl«D + ^ ^;^7bxii7Ut2&5M (x;-;n) ©E**te<* 
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3&i£:feJ;tJ { 8l3S'$"*£&8:% ffl X. K Design of Prodrugs, Elsevier, Amsterdam 1985 

HIV tt*ftM£*V%?«* y><*ttTfi^C«fcUT^4£i:#*De>ftT:j3 
t)> #*6iJH<b£«l*:7n y^fb-fSCfc^Ttt, U >^»ftttrn y ^ 
io ##g5L.^ 0 hiv tc: <fc t>5\%mz$tiz>m&b LX^J t)s * 

ctift U >^»ftttrn K5 * ^* «fcVJH8ifiH£7n ^y^tl/ttt, TIB© 

«*4fls-&«i:a^*T$ >SRJsS$-&5c:i;t cfcoT§!iii£ft£7' 3. KB**® 
cfc^^ro H5 ^WJS^tiS. rn^yy^tWCSSl/iM^f^i: 

xaf/l^ n-^^-;i/x^x;i/, -fy^i7?^, tert-^^^x^x^s ^l/* 
20 'J </ N^xfiV^Un-^r^Fx^f^W^tlS. 

57->;W + ^>lift0J:^rD K7y^«^h5. /DH7^Ht 
WKffJbV^TS'fl'^'/tbttt, -0 ( = 0) -CH 3 , -0C ( = 0) -C 
25 2 H 5 % - 0 C (= 0 ) - (tert- B u ) * - 0 C ( = 0) - C I5 H 31> - 0C ( = 
0) - (m-COONa-Ph), -0C ( = 0) - C H 2 C H , C 0 O N a , - 
0 (C = 0) -CH ( N H 2 ) CH 3 s -0C ( = 0) -CH 2 -N (CH 3 ) 
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5 KfcLttt, - NHC ( = 0) - (CH 2 ) 20 CH 3 > -NHC ( = 0) - CH (N 

h 2 ) cH 3 ^*s^{j'e»n?»o 

10 SfrSKtttiiKJ:^, tot, Y#tKn*S^ ^;i/A7hXtt7U^ffl 

%BJ?££^£ft5o #J;L«> 'J>|/W7 7- (pH7. 4) -x*y 
15 ^t*&So 

7 >]/•*) v±m&mt& 7>*-v&m ■, v v**fr7 x b ijif^?; > 
9-1/ y*J7 x >2§®7 ; 7)\/*)i7 5>i; t'J u 
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*«x mmm, mmu, mmrn,, kis, ^m?km^ mmmmmm 

U>=f»ffi* *x>»jfl, 7^;pt>IM©tilI;^>^ 



A1 N B3f> Z 4 > Z 5 #tfZ 9 «:±g3 (1) £n*«) t^^nsis 
fli*.Ks -a© si (00* a\ bji) **ri-*te£»©*ifc***Jfflu fl&£© 

25 (1) Alan R.Katriszly et al., Comprehensive Heterocyclic Chemistry (2) Alan 
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R.Katriszly et al., Comprehensive Heterocyclic Chemistry II (3) RODD' S 
CHEMISTRY OF CARBON COMPOUNDS VOLUME IV HETEROCYCLIC COMPOUNDS & ## H 

5 So 




pro 



(A) (B) 

10 I§ 1 

*x«bu 5t (A) ' •CS*£*l*fl3*»*&5fc (B) T?w*n4fc^«*»It 

15 •Ci08frf*C J: Dfrdifc^-Ct-So 

ifcfbTfl'* U&JBfc bT«\ Nal, Kl^St^it^ttS, 

RJfefift i: bTH\ M~ 100 !fSU<tt7 0-9 O'Ct^S, 
20 SfBSl^Utli, ffitt»JK##*b<s 0>J;LI£s 7tfxhij;HS^ffflt 

O'C^-CBBralfltS^ $> % \,\ (4 1 5 0 ~ 2 2 0 °Cf If U ^ 
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TO d) 



IS2 

5 *iga:> a (O -c^^tis^b^^^e.^ (d) t?*<*ft£>fci§rti£Mf 

SJftfiKfcUTttx 0~ 1 0 0'C, »SU<tt20~30«C-e»S. 

15 ^f^^WMTU'W^Ui, 
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H3 

*nit a (d) t7s<i$t\i>tt i %miKb& (e> -zmztizib-svozmmt 

RffclSKi: Ltlt 5 0~ 1 0 0°C, »IL<tt80~10 0*C*fc* o 

^^7>^^fflU-C*froC:i:^^^^o SJfci&gi: Utlt 0~ 1 0 0°C N 
10 ft U < 0 ~ 3 0'Ct$5, R/fciS&i; ITIi, i'^DD^V, ? h 7 h F D 

Xg4 

35 (E) (F) -Cj5<£ft3fl3#»*JKiei- 

15 X@5 

fcxga:, sc (c) T^$*i*fl5£4&*»6 5$ (g) -ewsnsft^siiit 

lilt *;i/#>ttfca-7 5>>*h>*IBa*!l©#«T> »i!i&»« + -CEfc 

25 JfeMfcLTtt 0~1 0 0*Cx »*L<tt2 0~3 0«C"Cas« 
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Ig6 

*mt sc (g> ■cm£hztt>s®fr*>& (h) Tjs^nsft^ftsajtt 

lH 7 

5 *Hli, Si (H) TS*3ft.5fcS4&*&S (J) -Cw^ixiMttSSat 




1118 

io *xgtt N a (d) -e^snsflj^ejS (K) ■cji*£ft*fc£«jsR36-r 

So 

15 lRJ*M*kbTI*x 5 0~ 1 5 0°C, JfS U<{*8 0~ 1 0 0°CT!$.So 
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119 

*isit sc (k) tssnjft^frea (L) t- ^ £n a ft^tj 

5 1110 

*x««s a (g) •ea5*n*fls^**>6a (m) ■cs*n*4bd*ftM-r 

xa l l 

*igtt, (m) «£ft-Mbi^*>e>5$; (n) T"^$n§<b^^^^ji-r 




(Q) 



II 1 2 

*iitt, a (o) •c^^n^'fb^^^?)^ (p) tWiZhzih&mzM&t 
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II 1 3 

5 *iSI4, S (P) W£ft.5ft£lifrS>5S (Q) ^fr^h^^^^^mt 




X® 1 4 



io x£ (R) T'^^ns<b^rti^6S (S) ^^^ti^-fb^^jSMii-r 

1 5 

^ (s) -e^ftafbi^/^a (t) -cmztizfc&mzmmt 

15 1116 

*xfitt N ^ (T) -em$h 3, (u) T*^£ft-Mb£ti£gi5i-f 
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(X) 



III 7 

a (v) -cm$ti2>fij$®frt>a, (w) T«^*n*fl3^ft«»a-r 

5Ii"Ci&^, Bp-fex ^D^>fb^| (X = C1, Br, I) frhTY >#^<D 

*I8BU ^ny>M (X=C1, Br, I) *#«l&jPIKX-?#4l&JH 
<b£^ (X = Me t a 1 ) tfctfeSL a U 1* * *Htt«tt:n;*7 l ;i> 

10 tZZ-klfiX-^Zo 

SMifcl/tl^ -7 0 o C~g&, Jff*L<tt-7 0'C~0'CT«*3. 

Ig 1 8 

is #xsb\ s (W) •es^fisfc^tofrfea (X) "e*£*ii>rtj£$»£§!>£-r 
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VYU^^))/7s (flk KIV-U HIV-2 N HTLV-U SIV, FIV 3F) \Z Mt -5 -i > T f 

m t &m wmm mm® * * t>vx » ?• n y 7 - -e mmm t ■& & #i§r *> * r « 
25 *%B^o^^itts ^^^^M©*^Bj-fb^ti^®im±gF^^n2.afr^tt#^ 

*fli:fc*fc«L#£;b*3 (01*. Hilars) zttz-oXMfeZtiZo *»«fls 
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5 xtt*#©tm-ca^ bittern, »**u n*aj> 

#$?C*©@#) s 0J;L«> 1 0%$T-©i£tt{bi§rti£ 

#j*«kv*r-b;i/*fi$-r*. refifctts **k »jr*u gfliftu hau «s 

U»>A> 7*h-*s y >ft*;i^>£Afc£©»i!s&IBJBa!l*Sir. 

9MX©3MBW©*f*<b*«^**«ttJ*d**A/-CV**. SSttSft? 

^z + y, r*xnj>, y'yyy, u^f-y^ Y^tfjjy vih, tz-jv 
25 -b/nj— h y A*;i/^*^^f-;i/-fe;i/n— y 337 
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ft * « 7' d \l v y v y 3 - ;i/ 7jc & m * c & -r s c i: # tt g % . * tt 5 s > r > > 

»k:J:o-CfcJlfc*^ Sfi^ «n»:4©»£% $A 1 B&fc SifoO. 05mg 
~3 0 0 0mg> » & b < fc^ #<J0 . 1 mg~ 1 0 0 0 mg£, »*ft«*HPJU 
<fc^. fcfc, *IPM®I6, fifcA 1 B&fcDifoO . 0 lmg~ 
10 lOOOmg, ffiKtt, «tlO. 05mg~5 0 0mgSS4t4. 

D-T^l/ U ^7 A = 1.5mol/l 'N^tf 

7jc^<h^- h U "7 A =60%*^ juvxiyp 3 > 

20 Et=x?-;i/ ; MeOH=* * 7 — ;i/ ; EtOH= x * y ; DMF = N,N-i? p< f-fr-fcfr h T 
X h* ; THF= 7" b^tYuy^y ; DMS0= ? Z )l * * >> K j H0Bt= 1 -t 
Kn#5"<>y h iJ7»;-^ ; WSCD= 1 -if^- 3 - ( 3 f;V7 

25 §*IJiS0iJ 1 

i-l 
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OMe 
Me0 2 Cyk^N0 2 





OMe 
MeOaCsJ^NOa 



OMe 
MeOaC^^NHa 




CI 



2 



3 



4 



§418 




5 



1-1 



F 



m i is 



£itfcBE*& (Chem. Pharm. Bull. 42, 560-569, (1994))CD K J -5- 

* b **>-3-r: h D$l§i (-fb^-tl 1) (20.6 g, 67.9 mmol) © * * 

5 J-fr (200 ml) IftCIlt 5*i£ig$ (60 ml) ScifljU 14 B^Ojl&Mftt b 

re s*s«t*»Tx 2a«*«ft^ h u •>A****aiit*»tfc*N * (ioo 

ml) £*D;U 30 bfco *fifl bfcl&Sft 5JR U * (100 ml) t^L^ 

{h£«8 2 (11.9 g) S*ISi6Sfti:ltllfe, 



10 m lxSl?#fc<b^tl2 (11.9 g) N UfoTy^-Vk (1.22 g, 22.8 mmol) * 
<ktf$; (10.2 g, 183 mmol) (450 ml)-zK (90 ml) 3 P# 

(1:1 v/v, 500 ml) "C^bfe^ 3ttS«ffiTiI»bTI»e>*lfeSI£K:* (100 
ml) *jD*fc& % Mxf-/i/TJ»|fflLfc. ^^M*tSffl^^7j< (100 ml) 
15 «x tttt^f U ^ATf(6j»bfc,»«IE*»ET»*bs fl3^»3©«4J«« (11.6 
g) ITffe. 



H£ 2 X^T?ff 3 (11.6 g) i: h U 5 > (9.20 ml, 66.0mmol) © 

THF (400 ml) »*K:;!KI*Tn 4-7**D7i=*7tfMniJ H (10.9 g, 
20 63.4mmol) © THF (100 ml) 20 ^H*WT«T U l.SRHttbfctK 

S&CM-C 1.5 l$|Hlif#b&. EJ6*fc*H>T% * (500 ml) SSITU *fffl 
lifelSi^^ffiU *Tfife?*U fc£#j4 (18.9 g) 5*^iMf B i:l/t#fc, 



I3II 
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*3lg-C#feMH 4 (18.9 g) nm® (180 ml) 1.5 ttMttlJftjltt 

WfcftfcfTtK fl3£& 5 (12.4 g, 35.6 mmol) £{tff&«g H U T afftt* 52% 
5 -Cfffco 

Mfcjft : 151 - 153 °C. 

NMR (CDC1 3 ) 6: 3.92 (3H, s), 4.23 (3H, brs), 4.29 (2H, s), 7.05 (2H, m), 
7.74 (2B, m). 

10 to£$l5 (174 mg, 0.500mmol) ©mflj * f- 1/ > (5 ml) &*&£;!k#T> Higft 
S3*® 2 M Ml/Jt:/*f« (0.625 ml, 1.25 mmol) §ITb, 1.5 «p|B«# bfe. 
KJfe?S£*}ftT, 7k (5 ml) CttV^T 28%7 > ^ ^ 7 tJc £ *D ;U 4»fflbfcgL * 

T#&nfcttiii4®a34x*>>-;i/-^:*tf >*sfciisffv<K 1-1 

15 (36.0 mg) fc&fillS&fc It 225$©lK2fs-ef#fc 0 

ifcj£ : 257 - 260 °C Wm&m®. : J -)], - > 
Ttmfrft : Ci,H„ClFH,0, tbX 

ttJHt (X) : C, 57.41; H, 3.61; N, 8.37; CI, 10.59; F, 5.57. 
##Ht (X) : C, 57.20; H, 3.50; N, 8.31; CI, 10.50; F, 5.57. 
20 NMR (DMSO-d„) 6: 3.91 (3H, s), 4.20 (2H, s), 7.15 (2H, m), 7.39 (2H, m), 
7.56 (1H, s). 

IR (KBr) : 3431, 1672 cm" 1 . 

mmm 1 ®*m&£-m\y* its® 1-2-1-5 s^/nsufe. 
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OH 




1-2 ~ 1-5 



1-5 : R = Me 



fcHrtf 1-2 

M& : 250 - 251 °C nfgm®m : 

ytmftm : C 15 H 10 ClFN 2 03(H 2 0) 0 .5(EtOH)o. 6 i:bT 
5 ff-gflt (50 : C, 54.45; H, 4.12; N, 7.84; CI, 9.92; F, 5.32. 

frtitm (50 : C, 54.45; H, 3.94; N, 7.92; CI, 9.83; F, 5.21. 

NMR (DMS0-d 6 ) 6: 3.94 (3H, s), 7.42 (2H, m), 7.61 (1H, s), 8.36 (2H, m), 

11.18 (1H, brs), 13.86 (1H, brs). 

IR (KBr) : 3408, 1672 cm' 1 . 
10 ih^m 1-3 

: 203 - 206 °C nfe&Mm : J -)l> 

TtmftVf : C,vH, 2 ClFN 2 0 3 (H 2 0)o.3(EtOH)o.4i: bt 

IHttt (50 : C, 57.69; H, 4.08; N, 7.56; CI, 9.57; F, 5.13. 

frtitm (50 : C, 57.72; H, 3.80; N, 7.66; CI, 9.40; F, 4.98. 
15 NMR (DMS0-d 6 ) 6 : 3.93 (3H, s), 7.18 (1H, d, J = 16.5 Hz), 7.29 (2H, m), 7.59 

(1H, s), 7.75 (2H, m), 7.88 (1H, d, J = 16.5 Hz). 

IR (KBr) : 3323, 1672 en" 1 . 

ibl^t) 1-4 

ll!^ : 192 - 194 °C BttJftjgK : 
20 7bmft%T : CitHhCIFN^HCDl 0 1 It 

frfftff (JO : C, 53.00; H, 3.92; N, 7.27; CI, 18.41; F, 4.93. 
frffim (50 : C, 52.96; H, 3.83; N, 7.33; CI, 17.76; F, 4.68. 
NMR (DMS0-d 6 ) 6 : 3.10 - 3.28 (4H, m), 3.93 (3H, s), 7.12 (2H, m), 7.30 (2H, 
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■), 11.14 (1H, brs). 

IE (KBr) : 3421, 1685 cur'. 

\h^m 1-5 

M£ : 259 - 261 V (dec.) ggftftft : 
5 7i>mftffi : C,oH 8 ClN 2 0 3 (H 2 0)o., £LX 

ff-JMK (X) : C, 49.54; H, 3.82; N, 11.55; CI, 14.62. 

ftmm. (X) : C, 49.67; H, 3.74; N, 11.56; CI, 14.32. 

NME (DMS0-d 6 ) 6 : 2.52 (3H, s), 3.91 (3H, s), 7.53 (1H, s), 11.02 (1H, brs), 

13.24 (1H, brs). 
10 IE (KBr) : 3419, 1672 cm" 1 . 

mmm 2 

fl3«&» 1-6 

OMe OMe OMe 

Me0 2 Cv^k r .N0 2 Me0 2 O^k^N0 2 Me0 2 Cyk^N0 2 

CI CI Me CI Me 

1 6 7 

OH 



H3- 




F 

I-6 



15 nig 

<bl§r$) 1 (3.03 g, 10.0 uol) O DMF (40 ml) »*fc*»Tx **fl3* h V t> 
A (60%, 0.42 g, 10.5 uol) £ 5 Tin*, 1 WpHUMf U&SU 

*^T> «fcd-fb>«^;i/ (0.685 ml, 11.0 mmol) £flDS.> Sfit3KB)|^lfe, 
EfcifcfcilcfcTx 10X4Utt&2fl*.N pH3i:l/fe*U # (50 ml) Sim** Mxf 
20 ;i/TaHJUfc 0 *T*8JB£* (50ml) % fiSSlfclfi* (50ml) -Cffi&Ufc&> 
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t§2Xig 

fglXg?#fc)|a£$tJ(ZM*y-;i/ (3 ml) i&Jftfc* h 'J h** K 

5 (28X^^y' -;!/»*, 3 ml) £iD;Ls 2 ISIfflilD&jIflfE Lfc„ £Jfctt***L& 1 
&£1S® (20 ml) fcfcfcN »Kxf-;i>Tf»lffll/fc. IS«A**Tf«6 

*>>'J>tiifiVi7^DV^7 7^-C#U ^*tf>-Mx?-;i/ (2:1 

v/v) -e^iiJbT^e)tifegwti©^iii^M£ET^iibfco fv e>tifcii§ii{4©3§£ 

10 *B»x^^-^**>TJSISftftff^N -fb-a-^J 7 (1.02 g, 3.71 mmol) £St6 

nmm 1 ©H2 ~ 5 is t *fr w N ib^ti 1-6 

: 198 - 201 °C : >> V 7n t^x-x* 

15 7c3S##T : C n H H ClFN 2 03 1 IT 

fHf{« (X) : C, 58.55; H, 4.05; N, 8.03; CI, 10.17; F, 5.45. 

4Nff* (50 : C, 58.29; H, 4.03; N, 7.98; CI, 10.02; F, 5.21. 

NMR (DMS0-d 6 ) 6: 3.91 (3B, s), 3.96 (3H, s), 4.33 (2H, s), 7.16 (2H, m), 

7.32 (2H, m), 11.10 (1H, brs). 
20 IE (Or) : 3419, 1670 cm" 1 . 

nmm2<D£mmfcmbs <b&® 1-7-1-9 %&mvtz 0 
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OH 




,. 7: R 1 = -C-<[>F , R 2 = "C<>F 



»-R 2 



MeOgC^k^N _ 0 H 2 H 2 

I-8:R 1 = -C-Qkf ,R 2 = H 
H 2 

'- 7 ~ '- 9 I-9 : R 1 = -C-ChTVf , R 2 = H 

H2H2 

<b-&& 1-7 

lt!^ : 192 - 195 °C WJjgUM : 
7nJ5t##T : C 23 H I7 C1F 2 N 2 0 3 i: UT 

5 mnm (X) ■ c, 62.38; h, 3.87; n, 6.33; ci, s.oi; f, 8.58. 

ftffifc (X) : C, 62.32; H, 4.05; N, 6.23; CI, 7.80; F, 8.35. 
NMR (DMS0-d 6 ) 6: 3.91 (3H, s), 4.26 (2H, s), 5.77 (2H, s), 6.88 (2H, m), 
7.03 (2H, m), 7.07 (2H, m), 7.23 (2H, m), 7.55 (1H, s), 11.10 (1H, brs). 
IR (KBr) : 3431, 1691 cm" 1 . 
10 4k&® 1-8 

m& : 156 - 159 V mfe&®M : 
Ttmfttix : C 16 H 12 C1FN 2 0 3 (H 2 0) 0 .3 £ bT 

tf-JItt (X) : C, 56.50; H, 3.73; N, 8.24; CI, 10.42; F, 5.59. 
#*Jffi (X) : C, 56.75; H, 3.83; N, 8.27; CI, 10.11; F, 5.35. 
15 NMR (DMS0-d 6 ) 6 : 3.90 (3H, s), 5.75 (2H, s), 7.17 (4H, d, J = 7.2 Hz), 7.57 
(1H, s), 8.49 (1H, s), 11.20 (1H, brs). 
IR (KBr) : 3410, 1674 cm" 1 , 
ftfttt 1-9 

Njft : 205 - 207 °C fffftA&ft : 
20 7nfft#*f : C 17 H U C1FN 2 0 3 i; IT 

ftWiM (X) : C, 58.55; H, 4.05; N, 8.03; CI, 10.17; F, 5.45. 
ftmfa (X) : C, 58.42; H, 4.15; N, 8.05; CI, 9.76; F, 5.21. 
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NMR (DMS0-d 6 ) 6 : 3.12 (2H, t, J = 7.4 Hz), 3.92 (3H, s), 4.70 (2H, t, J = 
7.4 Hz), 7.10 (2H, m), 7.15 (2H, m), 7.62 (1H, s), 8.08 (1H, s), 11.18 (1H, 
brs). 

IR (KBr) : 3423, 1674 cm" 1 . 



10 



1-10 

OMe 
Me0 2 Cv^YN0 2 



OMe 
Me0 2 CvJYNH 2 



OMe 

Me0 2 C> 1! #!kp|v| 



1 8 t 1-10 

1-10 *®tZo 

: 168 - 170 °C n&&®M : * * J --f V 7n;U 



7t^^«f : C 17 H 14 C1FN 2 0 3 1 UT 

(%) : C, 58.55; H, 4.05; N, 8.03; CI, 10.17; F, 5.45. 
15 ftffim (%) : C, 58.47; H, 3.97; N, 8.08; CI, 9.90; F, 5.19. 

NMR (DMS0-d 6 ) 6 : 2.49 (3H, s), 3.90 (3H, s), 5.74 (2H, s), 7.05 (2H, m), 
7.18 (2H, m), 7.54 (1H, s), 11.10 (1H, brs). 
IR (KBr) : 3417, 1699 cr 1 . 



20 *JM!3©£zBttfc*l^ ik&® 1-11 ££fi£l/fco 
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OH 



Me0 2 C 




£ VR 2 1-1 1 : R 1 = - C -C-<r}-F , R 2 = Me 




1-11 



<b$® i-u 

BS^S : 185 - 187 "C : »«xf^-^> 

7C&#*T : C„H 16 C1FH 2 0 3 i: UT 

fff-Jftt (X) : C, 59.59; H, 4.45; N, 7.72; CI, 9.77; F, 5.24. 

**rflt (X) : C, 59.59; H, 4.40; N, 7.70; CI, 9.43; F, 5.06. 

NMR (CDClj) 6 : 2.25 (3H, s), 3.10 (2H, t, J = 7.3 Hz), 3.98 (3H, s), 4.59 

(2H, t, J = 7.3 Hz), 6.98 (4H, d, J = 6.9 Hz), 7.69 (1H, s), 11.26 (1H, brs). 

IE (KBr) : 3419, 1674 cm" 1 . 

ft IS 09 4 

<b6tt 1-12 

OMe OH 



<b-n"tl5 (101 mg, 0.289 mmol) t «fc -5 it ± Y V t) h (351 mg, 2.34 mmol) (D 
h- h y ;i/ (1.5 ml) JR»«fcMT?* D d h U ^^l/^ > (0.295 ml, 
2.32 mmol) ZiUZs 48 ^HiD^M^Ufeo KJ6*ca«"e* (5 ml) fciraiU 
5>:c*-;i/x— ^.H/TJttai/fc. ^SSJI&zk (5ml)> lQ%3-*m&i- V V V Afo® 
m (10 ml), fgfflfttt* (10ml) -Cft&bfc^ HBtbUDA-CftJItfc, 




m i is 
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bfc^ 1 »£*Kfcin*.«|>fflU 7k (100 ml) ftimitfc. #rtti bfc*Sfi£ 3& 
U HETftHHUfcJiU fli^W 1-12 (74.9 mg, 0.234 mmol) * 

LTM 81VC*fc. 
7G$S##T : C 15 H IO ClFN 2 0 3 (H 2 0)o.4i:bT 
5 ffl-Jttt (X) : C, 54.94; H, 3.32; N, 8.54; CI, 10.81; F, 5.79. 

(%) : C, 54.69; H, 3.32; N, 8.94; CI, 11.15; F, 5.57. 
NMR (DMS0-d 6 ) 6: 4.20 (2H, s), 7.16 (2H, n), 7.38 (2H, n), 7.55 (1H, s). 
IR (KBr) : 3427, 1630 cm" 1 . 

10 XnW4<D*f&&£Wb* I-13~I-16 fc^Jillbfc. 



1-13 

TbMftVf : C 16 H, 2 ClFN 2 0 3 (H 2 0) 0 .3i: bt 

tUM (%) : C, 56.50; H, 3.73; N, 8.24; CI, 10.42; F, 5.59. 

15 frffim (%) : C, 56.42; H, 3.68; N, 8.33; CI, 10.63; F, 5.41. 

NMR (DMS0-d 6 ) 6: 3.13 (4H, s), 7.11 (2H, m), 7.29 (2H, n), 7.55 (1H, s). 
IR (KBr) : 3423, 1631 cm" 1 . 

fcism 1-14 

m& : 237 - 239 °C. 
20 7C^^#f : C 16 H 12 ClFN 2 0 3 (H 2 0) 0 . 2 i: UT 

if-* 41 (%) : C, 56.80; H, 3.69; N, 8.28; CI, 10.48; F, 5.62. 




I-16:R 1 = H, R 2 = Me 
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frffiig. (%) : C, 56.74; H, 3.62; N, 8.33; CI, 10.11; F, 5.40. 
MR (DMS0-d 6 ) 6 : 3.12 (2H, t, J = 7.5 Hz), 4.70 (2H, t, J = 7.5 Hz), 7.10 
(2H, m), 7.17 (2H, m), 7.62 (1H, s), 8.08 (1H, s). 
IE (Or) : 3421, 1697 cm" 1 . 
5 1-15 

: 244 - 245 °C. 
JhM^m : C^HuClFN^CHiOj^i: UT 

frgfit (%) : C, 54.60; H, 4.53; N, 7.49; CI, 9.48; F, 5.08. 
#Hffit (30 : C, 54.66; H, 4.14; N, 7.54; CI, 9.23; F, 4.96. 
10 NME (DMSO-dj) 6: 2.26 (3H, s), 3.06 (2H, t, J = 7.2 Hz), 4.55 (2H, t, J = 
7.2 Hz), 7.07 - 7.20 (4H, m), 7.53 (1H, s). 
IE (KBr) : 3421, 1660 cm"'. 
<h&® 1-16 

®& : 267 - 270 °C &&&&& : 
15 %mft%\ : C 9 H 7 ClN 2 0 3 (NH 3 )(H 2 0)o. 1 5^tT 

tr#<it (!!!) : C, 43.88; H, 4.21; N, 17.06; CI, 14.39. 
##ffit (%) : C, 44.15; H, 4.05; N, 16.70; CI, 14.12. 
NMR (DMS0-d 6 ) 6: 2.44 (3H, s), 7.40 (1H, s). 
IB (KBr) : 1645 cm" 1 . 

20 

mmm 5 
fc&m 1-17 



OH 



O OH 



H0 2 C 




1-17 



1-12 
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fill 

fls^-fb 1-12 (67.2 ng, 0.210 mmolK 1- 1 F D M> 7*J—fr (35.4 

mg, 0.262 mmol) ^ ^/l/^* y > (0.070ml, 0.64 mmol) jS&W*?-)]/ 
7$>IiI (53.6 mg, 0.657 mmol) CD DMP (2 ml) MttCgft-C 
5 3-(3-^p< f-^T ^ ^ 7D K;b)£;i/#*M S. PttRtt (49.4 mg, 0.258 mmol) & 

joAn 4 mmmftLtzo fij&*fc*#TN * (5 mi) yi^;n-f;i' 
■caiaufc. *^s®^7jc, taw^ji7jc-e^#ufc^^ h u 1,*=. 

T^-eW^HSfrV^ <b**I-17 (19.4 mg, 0.0558 mmol) £ bTlR 

10 *27XT?»fc. 

IftjM : 253 - 257 °C Igl^fi : i^-^-^V7Bi;*x-?^ 

7c3f?#fiT : C 17 H,5C1FN 3 0 2 (H 2 0) ( ,. 1 £ LX 

ff-gfit (%) : C, 58.41; H, 4.38; N, 12.02; CI, 10.14; F, 5.43. 

##ffil (50 : C, 58.25; H, 4.28; N, 11.98; CI, 10.08; F, 5.18. 

15 NMR (DMS0-d 6 ) 6: 2.90 (3H, s), 2.93 (3H, s), 4.19 (2H, s), 6.95 (1H, s), 
7.16 (2H, m), 7.37 (2H, m). 
IR (KBr) : 3425, 1603 cm" 1 . 



5«D*fifc»fc*l;, ffidtt 1-18- 1-20 



1-1 8: R 3 = Me, R 4 = H 




20 



3 R 4 RN 



CI 

1-18 ~ I-20 F I-20 : R 3 R 4 N = nQ 

<h&® 1-18 

m& : 287 - 291 e C (dec.) #&§H$& : *9J—fr 
: C, 6 H 13 ClFN30 2 (H 2 0)o., £ UT 
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ffl-JHfi (%) : C, 57.27; H, 3.97; N, 12.52; CI, 10.57; F, 5.66. 
frVfm (%) : C, 57.19; H, 3.89; N, 12.35; CI, 10.28; F, 5.38. 
NMR (DMS0-d 6 ) 6: 2.82 (3H, d, J = 4.8 Hz), 4.17 (2H, s), 7.15 (2H, m), 7.38 
(2H, m), 7.72 (1H, s). 
5 IR (KBr) : 3386, 1604 cm" 1 . 
fls*tt 1-19 

Witi : 184 - 186 V mmm®m : A * J 3>-f V 7D 
Tcfl^flr : C 21 H 15 ClFN 3 0 2 (HCl) 1 .o(H 2 0) 0 .3i:bT 

n-ma (%) : c, 57.63,- h, 3.82; n, 9.60,- ci, 16.20; f, 4.34. 

10 fttii®. (%) : C, 57.60; H, 3.81; N, 9.89; CI, 15.95; F, 4.29. . 

NMR (DMS0-d 6 ) 6: 4.32 (2H, s), 7.14 - 7.24 (3H, m), 7.39 (2H, d, J = 7.8 
Hz), 7.46 (2H, m), 7.3972 (2H, d, J = 7.8 Hz), 8.17 (1H, s), 10.53 (1H, brs). 
IR (KBr) : 3423, 1601 cm" 1 . 
1-20 

15 jftj& : 268 - 272 °C (dec.) USSH^ : ^;-]V-fF7t Fa77>- 

Ttmfttif : C, 9 H 17 C1FN 3 0 2 1 UT 

(%) : C, 61.05; H, 4.58; N, 11.24; CI, 9.48; F, 5.08. 
frtitm (%) : C, 60.82; H, 4.49; N, 11.23; CI, 9.36; F, 4.84. 
20 NMR (DMSO-ds) 6 : 1.80 - 1.87 (4H ,m), 3.25 - 3.56 (4H, m), 4.19 (2H, s), 
6.95 (1H, s), 7.07 - 7.22 (3H, m), 7.38 (2H, m), 12.90 (1H, brs). 
IR (KBr) : 3425, 1591 cm" 1 . 

^S6#l 6 
25 iblS® 1-21 
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OMe OMe 




f£ 1 il 

fc-&m 5 (2.50 g, 7.17 mmol) % 10X'<? S>9 Aft* (499 mg) N h ijif^ 
TK> (10 ml) CD^^^-^Sajft* 4«flE©***HaT, Sit 15 BrfUDiit 

(2.18 g, 6.93 mmol) £&&if£f| i: LTJR* 97X"C» fco 
10 Sfl 2 X@ 

nsfctfy i ©* 5i«fcRi«0KJto*fTir^ fb£« 1-21 %mz» 

: 199 - 201 °C m^MM : x^-ji/-^v7Dt;n-r;V 
Tsfgfl-fcr : C 16 H 13 FN 2 0 3 (HC1),. 0 i: 

(X) : C, 57.07; H, 4.19; N, 8.32; CI, 10.53; F, 5.64. 
15 ##rfit (%) : C, 56.90; H, 4.21; N, 8.45; CI, 10.29; F, 5.68. 

NMR (DMS0-d B ) 6: 3.94 (3H, s), 4.45 (2H, s), 7.22 (2H, m), 7.24 (1H, d, J 
= 8.7 Hz), 7.51 (2H, m), 7.81 (1H, d, J = 8.7 Hz), 11.29 (1H, brs). 
IR (KBr) : 3417, 1678 cm" 1 . 
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*Jf60O6 0-&gfc&£i£lX -fb^rtl I-22~I-23 ^bfe. 



Me0 2 C 



d1 



I-22 - I-23 



I-23 : R = 



I-22 : R 




<b£& 1-22 

: 202 - 204 °C. 
5 Tbmfttir : C 17 H, 5 FN z 0 3 (HCl)o.i t UT 

IHIffi (X) : C, 64.22; H, 4.79; N, 8.81; CI, 1.11; F, 5.98. 
fttiim (50 : C, 64.53; H, 4.72; N, 8.80; CI, 1.09; F, 5.75. 
NMR (DMS0-d 6 ) 6 : 2.51 (3H, s), 3.90 (3H, s), 5.46 (2H, s), 7.08 (1H, d, J 
= 8.7 Hz), 7.17 (4H, d, J = 7.2 Hz), 7.60 (1H, d, J = 8.7 Hz), 11.27 (1H, 
10 brs). 

IB (KBr) : 3417, 1666 cm' 1 . 
flS** 1-23 

m& : 222 - 225 °C m®&®m : x-9J-fr 

ytn^m : C 1T H IS FN,0,(HCl) I .oi: LX 
15 M-Ktf (X) : C, 58.21; H, 4.60; N, 7.99; CI, 10.11; F, 5.42. 

frffim (30 : C, 58.03; H, 4.49; N, 8.02; CI, 9.83; F, 5.20. 

NMR (DMS0-d 6 ) 6: 3.21 (2H, t, J = 7.4 Hz), 3.37 (2H, t, J = 7.4 Hz), 3.95 

(3H, s), 7.13 (2H, m), 7.27 (1H, d, J = 8.6 Hz), 7.29 (2H, m), 7.83 (1H, d, 
. J = 8.6 Hz), 11.28 (1H, brs). 
20 IR (KBr) : 3423, 1684 cm" 1 . 
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OMe OH 




% 1 x@ 

mmmAcom 1 x.mtnm<oRte*m^ its® 1-24 fc 0 

7G3pt##r : C 15 H u PN 2 0 3 (H 2 0) 0 . 5 i: bt 
5 tHMI (%) : C, 61.02; H, 4.10; N, 9.49; F, 6.43. 
frffim (%) : C, 61.26; H, 3.83; N, 9.56; F, 6.05. 

NMR (DMSO-de) 6 : 4.21 (3H, s), 6.96 (1H, d, J = 8.6 Hz), 7.17 (2H, m), 7.39 
(2H, n), 7.59 (1H, d, J = 8.6 Hz). 
IR (KBr) : 3431, 1631 cm" 1 . 

10 



OH 




1-25 

1-25 

: 152 - 155 °C. 
15 7tmft$T : C, 6 H 13 FN 2 03(HCl)o.2(H 2 0)o. 2 1 UT 

SUMS (X) : C, 61.76; H, 4.41; N, 9.00; CI, 2.28; F, 6.11. 

#fifflt (X) : C, 61.64; H, 4.38; N, 9.04; CI, 1.89; F, 5.85. 

NMR (DMS0-d 6 ) 6 : 3.07 - 3.23 (4H, m), 6.95 (1H, d, J = 8.4 Hz), 7.11 (2H, 

■), 7.27 (2H, m), 7.63 (1H, d, J = 8.4 Hz). 
20 IR (KBr) : 3421, 1631 cm" 1 . 
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mmm s 
as** 1-26 

OMe OMe 




5 % 1 If 

zKlS-fb^- h U £A (60%, 130 mg, 3.36 mmol) CD THF SKSSSfc 7K#Ts <fb£$/ 5 
(900 mg, 2.58 mmol) © DMF-THF (1:2 v/v, 3 ml) 45 # 

F^®#Ufco SJS*C*JfrTx 7j< (10 ml) *iJD*feSU ffKx^^-cjftffi bfc . 

(20 ml), tSflteffi* (20 ml) Mth'J^AfM 
10 bfco *»S*ETff*U-Cff &tifclSfttt©S3*5M vrnCM-f*- 

^*it>tii$ffe^, satu^* io (DtiLwm&fovm&ya (894 mg, 2.28 

mmol) £Mfe*£H£: UTJR^ 88%T*fffco 
I2II 

n-^^;i/ y*-S A (1.50 M^*"tf->M, 0.305 ml, 0.458 mmol) (DV^f-ll 
15 i-7 i ;i/^^{;-78 0 CT- 2-^D^^-7^/-;i/ (0.0413 ml, 0.458 mmol) ftSSTU 
20#B$#bfc&s ±13^^10 (151 mg, 0.383 mmol) 0 THF— J^xf ;n- 
(4:1 v/v, 2.5 ml) fc»*in* N 30 #HS8l#Ufco E**K1*^Tn ®ft 

ttHb 7 = (2ml), **in;tfc&* BHaxf-^-cttttitfe. £$JI 

(5mlK fig|P^^7jc (5 ml) T!ife8H,fc& % BBi- h U •> A -cftft U fee S 
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±tm&i&® 11 <D&m d.5mi) ^miz m^bTkmm^mm (4 mi) *jn*s 

5 BfSMfrV^ -fb-&^ 1-26 (46.3 mg, 1.19 mmol) *n&1fcMi t LX&UW 31£ 

Mti : 137 - 139 °C S^iM : *Z J -to 

: C 18 H n ClFN 3 0 2 S(H 2 0) 1 .3iib'C 
fUUil (%) : C, 52.57; H, 3.33; N, 10.22; CI, 8.62; F, 4.62; S, 7.80. 
10 fl-flfflt (X) : C, 52.47; H, 3.01; N, 9.96; CI, 8.72; F, 4.60; S, 7.84. 

NMR (DMS0-d 6 ) 6: 4.23 (2H, s), 7.17 (2H, m), 7.40 (2H, m), 8.33 (1H, d, J 
= 2.7 Hz), 8.35 (1H, d, J = 2.7 Hz), 8.92 (1H, s), 13.33 (1H, brs). 
IR (KBr) : 3429, 1631 cm' 1 . 

15 HIW8©^i:f l>s tt>&® I-27~I-31 ££fifcbfco 

l-27:R 1 =H ,R 2 = -C-Q-F ,R 5 = -£| >R 7 = H 

Ho ° 



O OH I-28: R 1 = Me . R 2 = -o-O-F . R 5 = -£) • R? = Cl 

Sf^ R l-29:R 1 = "C-C-O-F , R 2 = Me , R 5 = £|j , R 7 = CI 
R 7 R H2H 2 W S 



1-27-1-31 l-30:R 1 =H ,R 2 = -C-{~)-F ■ R 5 = ~0 • r7 = H 

H 2 

l-31:R 1 =H ,R 2 =K)-Q^F -R 5 = ^ ^ ? = CI 



{b£% 1-27 

gf<£ : 239 - 240 °C f?|gA8ft : x*y-;i/ ■ 
7U^^-*f : C I8 H lz FN 3 0 2 S(H30)o.x i: VX 
20 ft* fit (X) : C, 60.87; H, 3.46; N, 11.83; F, 5.35; S, 9.03. 
frtifm (%) : C, 60.76; H, 3.36; N, 11.77; F, 5.10; S, 9.00. 
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NMR (DMSO-dj) 6 : 4.20 (2H, s), 7.13 (2H, n), 7.18 (1H, d, J = 9.0 Hz), 7.39 
(2H, m), 8.27 (1H, d, J = 2.9 Hz), 8.31 (1H, d, J = 2.9 Hz), 8.87 (1H, d, 
J = 2.9 Hz), 13.06 (1H, brs). 
IE (KBr) : 3440, 1637 cm' 1 . 
5 1-28 

H£ : 258 - 261 'C {MffftftK : * * J =r V 5 t Y D 7 7 >- Y - 

Ttm^m : C 19 H 13 C1FN 3 0 2 S £ UT 

(%) : C, 56.79; H, 3.26; N, 10.46; CI, 8.82; F, 4.73; S, 7.98. 
10 ftffi®. (%) : C, 56.62; H, 3.18; N, 10.37; CI, 8.77; F, 4.60; S, 7.83. 

NMR (DMS0-d 6 ) 6: 3.98 (3H, s), 4.35 (2H, s), 7.13 (2H, m), 7.34 (2H, m), 
8.29 - 8.36 (2H, m), 8.86 (1H, s), 12.90 (1H, brs). 
IR (KBr) : 3433, 1639 cm" 1 . 
1-29 

15 : 208 - 211 °C : B|x^-a^> 

Tbmfttf : C 20 H 15 C1FN 3 0 2 S b It 

ft* ft (X) : C, 57.76; H, 3.64; N, 10.10; CI, 8.52; F, 4.57; S, 7.71. 
**f* (SO : C, 57.61; H, 3.48; N, 10.01; CI, 8.22; F, 4.39; S, 7.51. 
NMR (DMS0-d 6 ) 6 : 2.32 (3H, s), 3.10 (2H, d, J = 7.4 Hz), 4.62 (2H, d, J = 
20 7.4 Hz), 7.08 - 7.23 (4H, a), 8.31 (1H, d, J = 3.0 Hz), 8.34 (1H, d, J = 3.0 
Hz), 8.83 (1H, s), 12.78 (1H, brs). 
IR (KBr) : 3433, 1643 cm' 1 . 
1-30 

gfc>& : 189 - 192 °C HfeA&Jft : A 9 S -;i/-#8if;i/ 
25 Ttmfrffi : C 21 H 15 FN 2 0 2 (HBr) 1 . 0 i: bX 

It-*** (55) : C, 59.03; H, 3.77; N, 6.56; Br, 18.70; F, 4.45. 
#*f* (%) : C, 58.85; H, 3.65; N, 6.68; Br, 19.09; F, 4.38. 
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NMR (DMS0-d 6 ) <?: 4.44 (2H, s), 7.20 - 7.29 (3H, m), 7.43 - 7.51 (3H, m), 
7.54 - 7.62 (2H, m), 7.65 - 7.75 (3H, n), 12.19 (1H, brs). 
IE (KBr) : 3431, 1658 cm" 1 , 
fc^fcl 1-31 

5 ttjft : 287 - 289 °C (dec.) #£SH&& : * * J -;i/-r- r 9 t h* D 7 5 > 
tc^^-W : C, 7 H u ClFN 6 0 2 (HBr)o. 1 5(H20)o. s i: l/T 

trM (X) : C, 51.97; H, 3.12; N, 17.82; Br, 3.05; CI, 9.02; F, 4.84. 
#*fffl[ (%) : C, 52.07; H, 3.24; N, 17.56; Br, 2.94; CI, 8.78; F, 4.69. 
NMR (DMS0-d 6 ) 6: 4.24 (2H, s), 7.17 (2H, m), 7.40 (2H, m), 8.69 (1H, s), 
10 8.76 (1H, brs), 12.19 (1H, brs). 
IR (KBr) : 3440, 1649 cm" 1 . 



ih&m 1-32 

OMe OMe H O OMe 



15 




£ 1 18 

■flS-fi-US 5 (1.36 g, 3.90 mmol) ©x* J -)U%WLKMM.-Z 1 MfefrWUbf- h V 
V&7k®Wi*m%.s 3.5«rM36Ptft«»Ufc. Rj6*fc*^"FN 2 pH 
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~-)\'-^*y->X'm&m*fT^s its® 12 (1.06 g, 3.17 mod 

Hj& : 201 - 205 °C. 

NMR (CDCI3) 6: 3.93 (3H, brs), 4.22 (2H, s), 7.16 (2H, m), 7.39 (2H, m), 
5 7.53 (1H, s). 

±IBflj£* 12 (337 mg, 1.01 mmol) N 1-fc Fn*3/^>y h VrV—)U (207 
mg, 1.53 mmol) N £ cfc If7 x = ;i/»«b H 5 h* (234 mg, 1.53 mmol) © THF (3 
ml) SiMtcgja-t- l-xf-^-3-(3-S>*f-;i'7'$ ^ rn tf;i/)*;i//1?^-< $ h*H 
10 ®ig (291 mg, 1.52 mmol) SJniU 5.5B$Hm#Lfco S**C*»Tn 7K (15 
ml) Sin*. % *rffibfel&ii4 58lU 3*EETJDfM£Ai U <b^r 

m 13 (Dm&f&ya (470 mg) ^ifisa^bttifc. 

±BBa£fifc*J 13 (401 mg) fctf*$/£fbU> (4 ml) ®££4fe£ 21$ NAURS 

is life, a«o**s/fflfliy >*»ETB*btf &nfca?^ aK*c»^r 

flETftl*M£»U 14©i|§£$tl (251 mg) SiMSfcbtfffc. 

^;K60iJ4 0fg 1 IgfcRltKOKrtifcfTVV 1-32 £t§ fco 

20 MA : 169 - 172 °C : Sflx?;i/-^ V7Dt;n-7^ 

5b3l##f : C 2 3H, 6 ClFN 4 0 2 (H z O)o.3 ^ 

tW* Of) : C, 62.75; H, 3.80; N, 12.73; CI, 8.05; F, 4.32. 
ftffim (%) : C, 62.72; H, 3.69; N, 12.79; CI, 7.62; F, 4.16. 
NMR (DMS0-d 6 ) 6: 4.22 (2H, s), 4.38 (2H, s), 7.16 (2H, m), 7.26 - 7.55 (8H, 
25 m). 

IR (KBr) : 3411 cm' 1 . 
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nmmQO'&i&mzmv, 1-33-1-50 t^m^a., 




N , »-R 2 
CI H 
1-33 ~ 1-50 



1-33: R 2 = -C-Q-F ,R 5 =Me 1-42: R 2 = H , R 5 = -c-Q-F 

H2 ^2 

1-34: R 2 = -O-Q-F ' RS =_ S" 0 "O l " 43: R2 = ~2~G^ F ' R5 " -IfO-* 

H2 H2 H2 "»2 

1-35: R 2 = Mej R 5 = -C-{~) 1-44: R 2 = Me, R 5 = -C-Q 

H 2 H 2 
1-36: R 2 = Me, R 5 = Me 

/=\ l-45:R 2 = MqR 5 = -C-O 
1-37: R 2 = Me, R = -C-O-^ H^)— / 



1-38: R 2 = Me R 5 = R * = M * R5 = "gO^ 

1-39: R 2 = Me R 5 = -C-0" F '' 47: r2 = M< * r5 = -CH^Q) 2 



1-40 



. R 2 = Me , R 5 = _rO" F 1-48: R 2 = Me R 5 = -C-£J 



H 2 



1-41 : R 2 = Ms R 5 = -C-C-Q-F |. 49: R 2 = Me, R 5 = -C-O 

H2H2 H 2 ^3 

I-50: R 2 = Me, R 5 = -C-Q 
H2 N 3 

-fb-^-^J 1-33 

ifcjS : 206 - 208 °C HigHjg^ : ^V7n;V-;i/ 
5 7Z%frffi : C 17 H 1E ClFN40 2 (i-PrOH) 0 .,(H20)o. 2 i: LT 

flf-JMt (%) : C, 56.41; H, 3.61; N, 15.21; CI, 9.62; F, 5.16. 
(%) :. C, 56.48; H, 3.46; N, 15.13; CI, 9.28; F, 4.92. 

NMR (CDCI3) 6: 2.66 (3H, s), 4.35 (2H, s), 7.05 (2H, m), 7.31 (2H, m), 7.60 

(1H, s). 
10 IR (KBr) : 3429 cm" 1 . 

fb-^tl 1-34 

m& : 180 - 182 -c nmmmm -fyrn/<;-* 
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7GfH##f : C 83 H 16 ClFN 4 03(HCl) 0 , 1 (H 2 0)o.3 1 hX 

frgfit (X) : C, 60.07; H, 3.66; N, 12.18; CI, 8.48; F, 4.13. 

(X) : C, 60.10; H, 3.36; N, 12.35; CI, 8.54; F, 3.98. 
NME (CDC1 3 ) 6 : 4.35 (2H, s), 5.36 (2H, s), 6.99 - 7.11 (3H, m), 7.23 - 7.39 
5 (6H, m), 7.65 (1H, s). 
IR (KBr) : 3421 cm-'. 
Mm 1-35 

ttjft : 255 - 257 °C W1fem®t& : x*y-;i/ 
Ttmfttff : C 17 H 13 ClN 4 0 2 (EtOH) 0 . 2 i: U 
10 tr»fil (%) : C, 59.71; H, 4.09; N, 16.01; CI, 10.13. 
ftffi®. (%) : C, 59.44; H, 3.96; N, 16.18; CI, 9.98. 

NMR (DMSO-d B ) S : 2.54 (3H, s), 4.38 (2H, s), 7.27 - 7.50 (6H, m), 10.55 (1H, 

brs), 12.96 (1H, brs). 

IR (KBr) : 3410 cm" 1 . 
15 Mm 1-36 

■A : 262 - 265 °C £&A8ii : *9J—)\t 
: C„H 9 C1N 4 0 2 i: bt 

SrJUB (%) : C, 49.92; H, 3.43; N, 21.17; CI, 13.40. 
(X) : C, 49.68; H, 3.38; N, 21.00; Ci, 13.32. 
20 NMR (DMS0-d 8 ) 6: 2.54 (3H, s), 2.60 (3H, s), 7.50 (1H, s), 10.50 (1H, brs), 

12.94 (1H, brs). 

IR (KBr) : 3421 cm- 1 . 

Mm 1-37 

M& : 266 - 268 °C BftMtt : J 
25 7tnfrffi : Ci 7 H,3ClN 4 0 3 (H 2 0)o.s £ l/t 

fr#<fi (%) : C, 55.55; H, 3.89; N, 15.24; CI, 9.64. 
fttiHB. (%) : C, 55.63; H, 3.77; N, 15.08; CI, 9.60. 
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NMR (DMS0-d 6 ) 6 : 2.55 (3H, s), 5.49 (2H, s), 7.03 (1H, m), 7.14 (2H, m), 
7.35 (2H, m), 7.54 (1H, brs), 10.48 (1H, brs), 12.99 (1H, brs). 
IR (KBr) : 3384 cm" 1 . 
<h&® 1-38 

5 g&£ : > 300 °C #&flig& : * D D A - * 9 J -/I/ 
: C ie H„ClN 4 0 2 (H 2 0) 0 . 4 i: LT 
frgfil : C, 57.55; H, 3.56; N, 16.78; CI, 10.62. 
##fil (%) : C, 57.30; H, 3.76; N, 16.67; CI, 10.86. 

NME (DMS0-d 6 ) 6: 2.56 (3H, s), 7.60 - 7.71 (3H, m), 7.78 (1H, s), 8.13 - 
10 8.24 (2H, m), 10.59 (1H, brs), 12.98 (1H, brs). 
IR (KBr) : 3415 cm" 1 . 

fc&m 1-39 

: 247 - 249 °C H$SH&gl : ^fV7D/V-;i/ 
: C 17 H 12 C1FN 4 0 2 £LT 
15 tf-Jltf (%) : C, 56.91; H, 3.37; N, 15.62; CI, 9.88; F, 5.30. 
ftffim (%) : C, 56.76; B, 3.42; N, 15.58; CI, 10.16; F, 5.08. 
NMR (DMSO-d 6 ) 6 : 2.54 (3H, s), 4.38 (2H, s), 7.21 (2H, m), 7.42 - 7.53 (3H, 
m), 10.61 (1H, brs), 12.95 (1H, brs). 
IR (KBr) : 3338 cm" 1 . 
20 itS® 1-40 

m& - > 300 °c m&mmm *t> 

Ttmfrm : C I8 H 12 ClFN 4 0 2 (CHCl 3 )o.3(H 2 0)o.5i: tT 

fr^iit (SO : C, 52.89; H, 3.23; N, 13.48; CI, 16.21; F, 4.57. 

frffim (%) : C, 52.56; H, 3.13; N, 13.41; CI, 16.54; F, 4.37. 

» 

25 NMR (DMS0-d 6 ) 6 : 2.55 (3H, s), 7.31 (2H, m), 7.40 (1H, d, J = 16.5 Hz), 7.73 
(1H, s), 7.70 - 7.98 (3H, m), 10.60 (1H, brs), 13.01 (1H, brs). 
IR (KBr) : 3367 cm- 1 . 
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fbHr«& 1-41 

: 175 - 177 V W&m®m : »«x?-* 
Tumfttt : C 18 H 14 ClFN 4 0 2 i:LT 

ff-M (3!) : C, 57.99; H, 3.79; N, 15.03; CI, 9.51; P, 5.10. 
5 £*f* (X) : C, 57.88; H, 3.76; N, 14.99; CI, 9.12; F, 5.07. 

NMR (DMS0-d 6 ) 6: 2.54 (3H, s), 3.12 (2H, t, J = 7.4 Hz), 3.27 (2H, t, J = 
7.4 Hz), 7.12 (2H, m), 7.36 (2H, m), 7.50 (1H, s), 10.55 (1H, brs), 12.99 
(1H, brs). 

IR (KBr) : 3423 cm" 1 . 
10 ihG® 1-42 

m& : 250 - 253 °C UttAftft : ^DD^M-^^y-Jl' 
Ttmftm : C 16 H 10 C1FN 4 0 2 (S) 0 . 75 (H 2 0) 0 .5 t IT 

trJU* (50 : C, 50.87; H, 2.93; N, 14.83; CI, 9.38; F, 5.03; S, 6.37. 
frffim (SO : C, 50.90; H, 2.63; N, 14.83; CI, 9.47; F, 4.82; S, 6.32. 
15 NMR (DMS0-d 6 ) 6: 4.39 (2H, s), 7.21 (2H, m), 7.47 (2H, m), 7.57 (1H, s), 
8.39 (1H, s), 10.52 (1H, brs), 13.29 (1H, brs). 
IR (KBr) : 3431 cm' 1 . 
1-43 

Hkjft : 103 - 105 °C U%£ih®i& : *9J—fr 
20 7t%ftm : C,sB 10 ClFN 4 0 2 (MeOH) 0 . s (H 2 0)o. s £ l/T 

frJUS (50 : C, 59.07; H, 3.80; N, 11.72; CI, 7.42; F, 7.95. 

ftmm (%) : C, 59.09; H, 3.72; N, 11.90; CI, 7.29; F, 7.82. 

NMR (DMS0-d 8 ) 6 : 4.22 (2H, s), 4.38 (2H, s), 7.16 (2H, m), 7.21 (2H, m), 

7.39 (2H, m), 7.46 (2H, m), 7.51 (1H, s), 10.56 (1H, brs), 13.18 (1H, brs). 
25 IR (KBr) : 3423 cm" 1 . 

<k&® 1-44 

m& : 246 - 250 °C ff&HM : -Y 
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Timftm : C n H 12 ClFN 4 0 2 (H 2 0) 0 . 2 i:bT 

tr#fit (%) : C, 56.35; H, 3.45; N, 15.46; CI, 9.78; F, 5.24. 
#*ftt (%) : C, 56.43; H, 3.19; N, 15.51; CI, 9.98; F, 5.05. 
NME (DMS0-d 6 ) 6 : 2.54 (3H, s), 4.42 (2H, s), 7.15 (1H, m), 7.22 - 7.33 (2H, 
5 m), 7.38 - 7.53 (2H, m), 10.52 (1H, brs), 12.96 (1H, brs). 
IR (KBr) : 3429 cm" 1 . 
fb£«J 1-45 

Mti : 272 - 276 °C : * * J -fr- J V Tunj -)V 

Tbmfrtir : C 17 H 12 ClFN 4 0 2 (i-Pr0H) 0 .,(H 2 0) 0 . 2 i: bX 
10 trJUS (%) : C, 56.41; H, 3.61; N, 15.21; CI, 9.62; F, 5.16. 

frtifm (%) : C, 56.28; H, 3.31; N, 15.32; CI, 9.47; F, 5.03. 

NMR (DMS0-d 6 ) 6: 2.54 (3H, s), 4.42 (2H, s), 7.20 - 7.32 (2H, m), 7.35 - 

7.56 (3H, m), 10.51 (1H, brs), 12.96 (1H, brs). 

IR (KBr) : 3408 cm" 1 . 
15 1-46 

m& : 163 - 166 V n%ii&®® : 

7U%frtif : C 18 H 12 ClF 3 N 4 0 2 (H 2 0)o.4^ 

frgfit (%) : C, 51.97; H, 3.10; N, 13.47; CI, 8.52; F, 13.70. 
#*JfflI (%) : C, 51.79; H, 2.81; N, 13.57; CI, 8.74; F, 13.67. 
20 NMR (DMS0-d 6 ) 6 : 2.54 (3H, s), 4.52 (2H, d, J = 7.8 Hz), 7.41 - 7.80 (5H, 
m), 10.39 (1H, brs), 12.97 (1H, brs). 
IR (KBr) : 3411 cm" 1 . 
<h&®) 1-47 

Mti : 268 - 270 °C : 7th-h"j;i/ 

25 7bMfr%X : C 23 H, 7 C1N 4 0 2 (H 2 0) 0 , 1 tLX 

mnm (%) c, 65.98,- h, 4.14; n, 13.58; ci, 8.47. 

• ##fifi (%) : C, 65.86; H, 4.06; N, 13.40; CI, 8.48. 
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NMR (DMSO-d 6 ) 6 : 2.54 (3H, s), 6.08 (2H, d, J = 9.6 Hz), 7.26 - 7.53 (11H, 
m), 10.47 (1H, brs), 12.97 (1H, brs). 
IR (KBr) : 3421 cr l . 

<b*« i-48 

5 m& : 249 - 252 *C &&&&& : *9 J-ft 
7t%ftm : C 15 H U C1N 4 0 ]! S(S) 0 . 1 £ LX 

trM (%) : C, 51.48; H, 3.17; N, 16.01; CI, 10.13; S, 10.08. 
ftffim (%) : C, 51.36; H, 3.08; N, 15.95; CI, 9.88; S, 10.07. 
NMR (DMSO-d„) 6: 2.54 (3H, s), 4.39 (2H, s), 7.17 (1H, m), 7.51 (2H, m), 
10 7.57 (1H, ■), 10.57 (1H, brs), 12.96 (1H, brs). 
IR (KBr) : 3429 cm-'. 
fc-&m 1-49 

g&£ : 263 - 266 e C : 4V?u>\J-)\, 

TxMftffi : C 17 H 19 C1N 4 0 2 (H 2 0) 0 . 2 i: It 
15 tt-gft (X) : C, 58.27; H, 5.58; N, 15.99; CI, 10.12. 
£*f« (%) : C, 58.38; H, 5.50; N, 16.03; CI, 10.10. 

NMR (DMSO-d„) 6: 0.99 - 1.34 (5H, m), 1.58 - 1.91 (6H, m), 2.54 (3H, s), 
2.84 (1H, d ,J = 6.6 Hz), 7.51 (1H, s), 10.51 (1H, brs), 12.96 (1H, brs). 
IR (KBr) : 3419 cm" 1 . 
20 fcii® 1-50 

MA : 169 - 173 'C : ^ 9 J -)V-<t V zTurtJ 

7Gf?t#*T : C 17 H 12 ClN 7 0 2 (HBr) 0 . 7 (H 2 0) 0 . 8 i: It 

ff-IVtt (%) : C, 45.09; H, 3.18; N, 21.65; Br, 12.35; CI, 7.83. 
frffim (%) : C, 45.19; H, 3.20; N, 21.30; Br, 12.38; CI, 7.64. 
25 NMR (DMS0-d 6 ) 6 : 2.64 (3H, s), 4.43 (2H, s), 7.08 (1H, m), 7.18 - 7.28 (2H, 
m), 7.43 (1H, m), 7.65 (1H, s). 
IR (KBr) : 3408, 2114 cm"'. 
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mmm 1 o 



KG® 1-51 





<oK & 



!-N OH 




£gl~3Xf§ 



N 
H 



5 iin-i3ii 

CDSJS^ff fc<&*J 1-51 §#fc 0 
Nj& : 228 - 231 «C #*£ifl?§J£ : x*y-;i/ 
7cll^*f : C, T H,sFN 4 0,(H l O)o.i i: It 
10 ff-JMK (X) : C, 62.61; H, 4.08; N, 17.18; F, 5.83. 
#*Mfi (%) ■ C, 62.44; H, 4.07; N, 17.03; F, 5.67. 

NMR (DMSO-d 6 ) 6 : 2.50 (3H, s), 4.37 (2H, s), 7.05 (IE, d, J = 8.4 Hz), 7.21 
(2H, m), 7.40 - 7.51 (3H, m), 10.42 (1H, brs), 12.51 (1H, brs). 
IB (KBr) : 3408 cnf 1 . 

15 

mmm 1 oo-smmizmts fc^m 1-52 




1-52 



1-52 
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: 172 - 173 °C MUM : ^V7d;V-;1/ 
7o3i##f : C 19 H 17 FN 4 0 2 i:UT 

H-^fil (X) : C, 64.76; H, 4.86; N, 15.90; F, 5.39. 
G-mm (%) : C, 64.65; H, 4.71; N, 15.78; F, 5.32. 
5 NMR (CDC1 3 ) 6 : 1.41 (3H, t, J = 7.4 Hz), 2.64 (3H, s), 4.15 (2H, q, J = 7.4 
Hz), 4.27 (2H, s), 6.89 (1H, d, J = 8.6 Hz), 7.06 (2H, m), 7.35 (2H, m), 7.52 
(1H, d, J = 8.6 Hz), 10.54 (1H, brs). 
IR (KBr) : 3431 cm" 1 . 

10 mmm 1 1 
i^m 1-53 



<b£% 16 (502 mg, 2.09 mmol) ^ 1- 1 H D 3rS"< > 7 b U 7 V-fr (297 mg, 
15 2.20 mmol) > £<fcV 1-7 X J -3-(4-7 )V* P 7 x -)V )7u >-2-# 

(445 mg, 2.19 mmol) CO THF-DMF (5:1 v/v, 12 ml) Mi££MT- l-x^-;i/-3-(3- 
V*-f-fr7 5 y 7d K;i/)*;nW$?-f 5. h* ttRfctt (424 mg, 2.21 mmol) *JI1*.n 
50#lffl«#ly&&, N-^;i/^;i/*'J > (0.455 ml, 4.14 mmol) 4ITI> 2 R# 
HWlfc. SJte*ta«-C* (50 ml) *in*^ *f ffi Ufc^Hfc Us 





1-53 
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meetms^u nom&mm (549 mg) znn&m^tb 

xntz, 

j$ 2\ 3 X|§ 

nmmioom z nm^^mmm^omi^mtrnmcDR^n^, its® 

5 I-53£*ffc 0 

Sijjft : 242 - 245 «C Si^^^^ : Slif^ 
7Gf?t#*r : C 18 H 1 3ClPN 3 0 2 (HCl) 0 . 1 (H i! 0) 0 . 1 t It 
ft^L-fiS (%) : C, 59.52; H, 3.69; N, 11.57; CI, 10.74; F, 5.23. 
ftffim (%) : C, 59.40; H, 3.55; N, 11.47; CI, 10.85; F, 5.31. 
10 NMR (DMS0-d 6 ) 6: 2.52 (3H, s), 4.16 (2H, s), 7.19 (2H, m), 7.41 (2H, m), 
7.49 (1H, s), 11.64 (1H, brs), 13.13 (1H, brs). 
IE (KBr) : 3421 cm" 1 . 



mmm 1 2 

15 ih&® 1-54 




18 '-54 

nmm 6 om 1 9mm 9 om 1 n> xmm 1 1 <om 1 xg s ^js^j 1 

0 ©» 2Xg*J:W*«i«0 4 ©» lxgl:RI«©SJ6*ff <b^% 1-54 
20 MA : 208 - 210 'C H$SH&& : T-bY-YVK 
: C 18 H 1 4FN 3 0 2 (HCl) 0 . 4 (H ii 0) 0 . 5 i:tT 
fUMt (X) : C, 62.32; H, 4.47; N, 12.11; CI, 4.09; F, 5.48. 
#*Ttt (X) : C, 62.25; H, 4.14; N, 12.12; CI, 4.12; F, 5.54. • 
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NMR (DMS0-d 6 ) 6 : 2.55 (3H, s), 4.17 (2H, s), 7.13 (1H, d, J = 8.6 Hz), 7.18 
(2H, m), 7.40 (2H, m), 7.56 (1H, d, J = 8.6 Hz), 11.71 (1H, brs). 
IR (KBr) : 3425 cm" 1 . 

5 mmm 1 20^^^^, it^m 1-55 z&f&Ltzo 



<b&® 1-55 

m& : 150 - 151 'c nfammm •. mm^^)v-^^v-> 

Tbmfrtif : C 20 H 18 FN 3 0 2 i: UT 
10 (%) : C, 68.36; H, 5.16; N, 11.96; F, 5.41. 

ftVrm (%) : C, 68.31; H, 5.15; N, 11.90; F, 5.36. 

NMR (CDC1 3 ) 6 : 1.41 (3H, t, J = 7.2 Hz), 2.62 (3H, s), 4.06 (2H, s), 4.14 
(2H, q, J = 7.2 Hz), 6.84 (1H, in), 6.84 (1H, d, J = 8.4 Hz), 7.04 (2H, m), 
7.26 (2H, m), 7.62 (1H, d, J = 8.4 Hz), 11.76 (1H, brs). 
15 IR (KBr) : 3433 cm" 1 . 

nmm 1 3 
ih&m 1-56 




1-55 



no 
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F £rr\ 



ITf 

H k 




19 




H 



I-56 



* i is 

fl3-&1»l9 (302 mg, 0.850 mmol) k. D- V (691 og, 1.71 mmol) OK'J 

5>> (4.5 ml) UO'CX' 2 ^P^M^bfeo SM^^Ubfe^ ffSJxf 

5 0.1 MfeM®. (15 ml x 2) , ?Jc (15 ml) % fiS*n&Jt7jc (15 ml) T- 

«si*bfc«U HJ *A-C<6fl*bfc. &&£$flET@5feb-t#£ftfc)i§£E!6 

fcltt^©#Il£$JEETigi6§bN {b^«j 20 (126 mg, 0.357 mmol) ^ifelSSJ; 
I/TIR^ 42%-e^fco 
10 ^2 Xg 

flSS0!)4©8S 1 Xigi:|!Ut£0K£S£ : fTV^ fl3-&« 1-56 *f§ fco 
KjjH : 234 - 238 e C JffigJlfttt : * * >> yif^x-r^ 
7B*#*f : C 18 H l5 ClFN 3 OS(HCl),.o(H 2 0)o.4i:bT 

ffHIffi (X) : C, 56.44; H, 4.16; N, 10.97; CI, 9.26; F, 4.96; S, 8.37. 
15 ftffim (%) : C, 56.52; H, 4.21; N, 10.82; CI, 9.46; F, 4.85; S, 8.16. 

NMR (DMS0-d 6 ) 6: 2.75 (3H, s), 4.29 (2H, s), 7.18 (2H, m), 7.27 (1H, d, J 
= 8.7 Hz), 7.39 (2H, m), 7.81 (1H, d, J = 8.7 Hz), 7.83 (1H, s), 13.03 (1H, 
brs), 14.99 (1H, brs). 
IR (KBr) : 3423 cm-'. 
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mmm 1 4 
1-57 

R 




H 

1-57 



5 m us 

mmm 1 3®m lxsfcBtRoKJ&sfro^ 22 

*M^>J4 CD^ lXfii:HI*©Rj«S*fTo"Cx fls^W 1-57 fcfffco 
HA : 249 - 253 °C : *9 J-)\> 

10 7G*£*f : C 17 Hi 3 FN 4 OS(H 2 0)o.2 1 bX 

w-jmi (%) c, 59.36; h, 3.93,- n, 16.29; f, 5.52; s, 9.32. 

£*ffl[ (X) : C, 59.32; H, 3.76; N, 16.20; F, 5.46; S, 9.37. 
NMR (DMS0-d 6 ) 6: 2.51 (3H, s), 4.46 (2H, s), 7.02 (1H, brd, J = 8.7 Hz), 
7.19 (2H, ■), 7.43 (2H, ■), 7.94 (1H, brs), 12.48 (1H, brs). 
15 IB (KBr) : 3423 cm' 1 . 

mmm 1 5 

ih&%) 1-58 
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HOaCv^S^NOa 
23 



1311 



SBlxg 



OMe 
Me0 2 (X^^N0 2 



)Me 

Me0 2 <VVNH 2 



24 



OMe 

XT 



25 



OMe 

MeOgCyL^NHAc 
26 



OMe 

Me0 2 Cvj^NH^ 
27 



OMe 
H0 2 C X^n 

28 



H O OMe 



29 



I71g 



,N-N OMe 




30 



1 XJ 



|j§ 8 ^n|§ 




1-58 



3 hDlt'JfJI/i 23 (18.3 g, 0.100 lol) OT-fe h > (400 ml) 
m-ClftRjbU^A (31.8 g, 0.230 mol) fctttty* (21.8 ml, 0.230 iol) * 

5 jo** 5 o'ct 1 5m$wtnLito #tn&, Rfoto*zmLmm&%7* h >-c 

ftt^bfc. 3$£itlii&> 7ki:10 96*» (40 ml) £;bDA, CtiiSifSxf jv? 

*KR* h U *A*fcj*Lfc.*JK*«ffiTeSU ftHrtJ 24 0|g£jft* (23.3 g, 
quant.) *m&®ttmt LXn fco 
10 NME (CDC1,) <5 : 3.97 (3H, s), 4.01 (3H, s), 7.28 (1H, dd, J=8.1, 8.1 Hz), 
7.92 (1H, dd, J=8.1, 1.8 Hz), 8.03 (1H, dd, J=8.1, 1.8 Hz). 
W 2 nim 

fc-Sm 24 (14.6 g, 0.0693 mol) CD 99 . 5%*- * J - )l> (300 ml) »»C£ftT5 
* (30ml)> (15.5 g, 0.277 molK 1Kb 7 > ^ - £ A (1.85 g, 0.0347 mol ) 
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5 (11.4 g, 91X) *«ie«ltt»fcl/T»fc. 

NMR (CDCI3) <5: 3.85 (3H, s), 3.91 (3H, s), 6.91 (1H, dd, J=8.1, 2.1 Hz), 
6.95 (1H, dd, J=8.1, 8.1 Hz), 7.19 (1H, dd, J=8.1, 2.1 Hz). 
% 3 Ig 

tti&to 25 (11.4 g, 0.0628 mol) (Orh7tHn77> (30 ml) Jgigfcgfi 
10 -CtfU 3>>(10.2 ml, 0.126 no IK fttzkittt (8.90 ml, 0.0941 mol) ft in A N * 
#T*C H$H3 Se>fcMT?3 0#IH»j*bfc. S^»^10%ii (35 

■l)-**-Bttx?-;KOfi^4l|t|>K:tt*N c ft£imx?-;i/if ifcW bfco #*Mf 

hj bit. *&s*M:£bTfc&ftfcisiiS3JRu ^*^>-» 

15 Bx^(4:l)-C«})H/t, fl3-&« 26 (12.7 g, 90%) fc&fi^flilb 

NMR (CDC1 3 ) 6 : 2.24 (3H, s), 3.89 (3H, s), 3.93 (3H, s), 7.16 (1H, dd, J=8.1, 
8.1 Hz), 7.56 (1H, dd, J=8.1, 1.8 Hz), 7.86 (1H, brs), 8.55 (1H, dd, J=8.1, 
1.8 Hz). 
20 «4XS 

ib&fo 26 (11.9 g, 0.0535 mol) CD Wl/x> (150 ml) JB*Dtt££&'C Lawesson 
t£3S (10.8 g, 0.0267 mol) ZiQx., 7 0 °Ct: 2 b fc» EJ£il*fc»«x 

f;i/ffRbfc^ *asbs tttt^- h u *AT?tt*bfco &&£Mm@5febT?# 

25 ;K2:1 v/v)Tf»fflbfc. S 1$^® MET$.fiS bT*§IH4©£S$ -tl 

S^Jf1f>-Mxf;i/OS^Mfi5fej|UT^ <b£« 27 (12.2 g, 95%) £St 
SSIiifcbTftfc. 
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NMR (CDC1 S ) 6 : 2.79 (3H, s), 3.90 (3H, s), 3.94 (3H, s), 7.22 (1H, dd, J=8.1, 
8.1 Hz), 7.72 (1H, dd, J=8.1, 1.8 Hz), 9.01 (1H, dd, J=8.1, 1.8 Hz), 9.14 
(1H, brs). 
1511 

5 27 (3.35 g, 14.0 mmol) t7i V i/7 y s<biJ V £A (9.22 g, 28.0 mmol) 

©z)<&$ (55 ml) 1:6 OVX- 6N-K0H (9.30 ml, 56.0 mmol) %tQZ_, IDiSg-e 

lmmmnvtco Rfo®zio%mM (20 mi)-*&-&®^3-)i<Dm&%>*iz 

10 *ovh^7:7-f-£fl-U ^DD5t?;i/A-^^y-;Kl5:l v/v)t:$fcB Ufco 

;i/-^^jc^-;i/CDS^^^T-^^bT> fc&m 28 (1.52 g, 49X) Zm&mikt 

NMR (DMS0-d 6 ) 6: 2.83 (3H, s), 4.12 (3H, s), 7.64 (1H, d, J=8.4 Hz), 7.79 
15 (1H, d, J=8.4 Hz), 12.91 (1H, brs). 
m 6 X?I 

mmm9<Dm2JLmtm&<D8.fo%fi^s fc&ya 29 94%) *m&&§kt 

NMR (CDCI3) 6 : 2.85 (3H, s), 3.70 (2H, s), 4.49 (3H, s), 7.04 (2H, m), 7.33 
20 (2H, m), 7.59 (1H, d, J=8.4 Hz), 8.09 (1H, d, J=8.4 Hz), 9.30 (1H, d, J=6.9 
Hz), 10.93(1H, d, J=6.9 Hz). 

mmm9<Dm3Jimtmm(D^^n^, 30 (jr$ 91%) zm&fa&t 

25 NMR (CDCI3) 6 : 2.87 (3H, s), 4.24 (3H, s), 4.29 (2H, s), 7.05 (2H, m), 7.37 
(2H, m), 7.60 (1H, d, J=8.4 Hz), 7.86 (1H, d, J=8.4 Hz). 
S8II 
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m& : 183 - 184 °C B&JBttft : ^DD^A-ifRif* 
7nifi##T : C, 7 H 12 FN 3 0 2 S tbX 
5 Wrff-U (30 : C, 59.81; H, 3.54; N, 12.31; F, 5.57; S, 9.39. 
fl-flffl (X) : C, 59.68; H, 3.43; N, 12.23; F, 5.54; S, 9.46. 
NME (CDC1 3 ) 6: 2.88 (3H, s), 4.30 (2H, s), 7.07 (2H, m), 7.36 (2H, m), 7.41 
(1H, d, J=8.4 Hz), 7.63 (1H, d, J=8.4 Hz), 10.83 (1H, brs). 
IB (KBr) : 3442, 1626, 1583, 1514, 1460, 1365, 1227, 1165 cm" 1 . 



fb£t) 1-59 

nti : 168 - 169 °c nmnmm : 

15 TtmftVf : C 18 H 13 FN 2 0 2 S t LX 

WfXVL (X) : C, 63.52; H, 3.85; N, 8.23; F, 5.58; S, 9.42. 

#*ffll (X) : C, 63.45; H, 3.75; N, 8.15; F, 5.46; S, 9.40. 

NMR (CDCI3) 6 : 2.87 (3H, s), 4.07 (2H, s), 6.89 (1H, t, J=0.9 Hz), 7.04 (2H, 

m), 7.22-7.30 (2H, m), 7.35 (1H, d, J=8.4Hz), 7.73 (1H, d, J=8.4Hz), 11.96 
20 (1H, brs). 

IE (KBr) : 1572, 1508, 1466 cm" 1 . 

ih&® 1-60 

R£ : 197 - 198 °C ?f£a8*K : 9 aaKfrb-ftBt*** 



mmm 1 Go&m&tw. i-59~ei s^jaufc. 




E 



1-59: X = 0, Y = CH 
1-60: X = S, Y=CH 
l-61:X = S, Y = N 



I-59 ~ 1-61 
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Ttmftm : C 18 H 13 FN 2 0S 2 i: UT 

frlffil (X) : C, 60.65; H, 3.68; N, 7.86; F, 5.33; S, 17.99. 
#*fflt (X) : C, 60.49; H, 3.50; N, 7.75; F, 5.43; S, 17.98. 
NMR (CDC1 3 ) 6 : 2.86 (3H, s), 4.17 (2H, s), 7.03 (2H, m), 7.20-7.28 (2H, ■), 
5 7.28 (1H, d, J=8.4Hz), 7.45 (1H, d, J=8.4Hz), 7.52 (1H, t, J=0.9Hz), 13.04 
(1H, brs). 

IR (KBr) : 1510, 1452 cm" 1 . 

fc&m i-6i 

M& : 195 - 196 V H*§H&& : *DD*W-»|xf^ 
10 7nlt##f : C 17 H 12 FN 3 0S 2 IT 

tUHt (%) : C, 57.13; H, 3.38; N, 11.76; F, 5.32; S, 17.94. 

ftVfm {%) : C, 57.01; H, 3.24; N, 11.68; F, 5.21; S, 17.98. 

NMR (CDCI3) 6 : 2.87 (3H, s), 4.44 (2H, s), 7.07 (2H, m), 7.30-7.37 (2H, m), 

7.33 (1H, d, J=8.4 Hz), 7.37 (1H, d, J=8.4 Hz), 12.10 (1H, brs). 
15 IR (KBr) : 1510, 1458 cm" 1 . 

mmm 1 6 

{kG® 1-62 
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lug 

XttBEfcl (J. Chem. Soc. Perkin Trans. 1, 2789-2811, (1992)) ©<fb£-#J 31 
(2.06 g, 8.12 mmol) tiigt XUfeMfcl- b U V (40 ml) Sin*. 



5 lB^8l#Lfco E/&*fc£*#"r\ 2$£Jt^£;&D***nLfco #fWbfc^il££ 
11, TK-C^^tfc^s MffiTMfS^U -fb^Ttl 32 (1.49 g, 6.60 mmol) £ 

m&@mt utur^ 8i*-e»fco 

NMR (DMS0-d 6 ) 2.62 (3H, s), 3.78 (3H, s), 8.75 (1H, s), 13.43 (1H, brs). 
i2Ig 

NMR (DMS0-d 6 ) 6: 2.62 (3H, s), 3.55 (2H, s), 3.78 (3H, s), 7.16 (2H, m), 
7.38 (2H, m), 8.33 (1H, s), 10.42 (1H, brs), 10.48 (1H, brs). 

i3ii 

15 NMR (DMS0-d 6 ) 6: 2.65 (3H, s), 3.81 (3H, s), 4.42 (2H, s), 7.22 (2H, m), 
7.47 (2H, m), 8.77 (1H, s). 

ikS® 34 (599 mg, 1.67 mmol) * J -)\, (6 ml) mWWLfci- h U £ 
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h**K (ZB%** 1.5 ml) fcfln*, 1.5 9NlDilttl/fc. 

£*#T> zk (30 ml) Sr^ra^.fe^. 1 $£&^£;!)n;i**g Ufeo «f tU bfefSftS 
7k-eft#Lfc^ »ETin*HfciiU -fb^^7 35 (495 ng, 1.40 mmol) £ 

5 NMR (DMS0-d a ) (5: 2.58 (3H, s), 3.75 (3H, s), 4.36 (2H, s), 4.55 (3H, s), 
7.22 (2H, m), 7.44 (2H, m), 8.54 (1H, s). 

mmmtoM ix«fcHi«i©Kj&*fTV^ <t^m 1-62 

Bti : 229 - 232 °C : *9J—ft 

10 ?clg^*f : C„H M FN 5 0 2 UT 

IUUI (X) : C, 60.17; H, 4.16; N, 20.64; P, 5.60. 
fl-flffc (X) : C, 59.94; H, 4.03; N, 20.41; F, 5.38. 

NMR (DMS0-d 6 ) 6: 2.58 (3H, s), 3.74 (3H, s), 4.17 (1H, brs), 4.37 (2H, s), 
7.20 (2H, ■), 7.44 (2H, m), 8.53 (1H, s). 
15 IR (KBr) : 3433, 1604 cm' 1 . 



mmm 1 7 

KiH$m 1-63 




20 ins 
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mi!S<fb-&tl 36 (7.74 g, 30.0 mmol) <D*s tl-frfrfr &7 % Y (50 ml) 
MfrBlWlti U £A (8.3 g, 60.0 mmol) (4.7 g, 33.0 mmol) 

*iD;U SflT3.0RHia»bfe, RJ6**5««, * (100 ml) fcft]*., 

g^Ki^;i/T?»ffl Ufco *s$SJlfc* (50 ml) % ^flJ^ig* (50 ml) fffi&bfc 

^*1f->-*»x?-;v (1:1 v/v) T?»tafrff&Jifci»4»©*H*»EETai8 
tSCtCi 37 (7.32 g, 26.9 mmol) * Sfi^ffii: UTJR^ 89.7% 

10 NMR (CDClj) (5 : 4.17 (3H, s), 7.55 (1H, dd, J = 4.2, 1.8 Hz), 7.80 (1H, s), 
8.53 (1H, dd, J = 1.8, 8.4 Hz), 9.01 (1H, dd, J = 4.2, 1.8 Hz). 

US 2 X.f=l 

7 *tt A (17. OX is t> U s\3rV-> - yxf M-r;K§l 1.0ml) * 

**yxf;n-f^ (10 ml) tiP^.s-75°C 5#Fi8Jf#&s<fbl§rtl37 (272 
15 mg, 1.0 mmol) CD^x^x.-r';!/ (5 ml) IS* < SfiT U 1.5 B#F*S3f 
#Lfco 5-(4-7;i/tO-7i-JWJl'77-;H-77>-2- 
^D7-f HCD^x^^x-t 1 ;!/ (6.0 ml) MfciPx... 1.0 B#F^JI#bfc 0 S£ 
h7t FC77 >(2.5:7.5 v/v) &$£?i$T&> Ifi^lfilfe, EJfo 
ttfc* (40 ml) Sf^x^;i/X*fflltti^s £$JI£7j<: (50 ml) > MmM 

20 * (50 ml) T:m&Ltz'&, WLWti- h U •> ATfftftl bfco &MMET®£U ft 

i*^77>r-cttu ^**>-B»if^ (3:i v/v) -c^tH LT^e>nfegfiD 

4)UO«'lI*»ET*IB-J'-6C: tfccfc »K fl3«&» 38 (65.0 mg, 0.16 mmol) £2te 
fflfifcfcfcbTJR* 16.05{-P#fe, 
25 NMR (CDC1 3 ) 6 : 4.12 (3H, s), 6.50 (1H, d, J = 3.3 Hz), 7.01 - 7.06 (2H, m), 
7.13 (1H, d, J = 3.3 Hz), 7.44 - 7.49 (2H, m), 7.60 (1H, s), 7.60 - 7.64 (1H, 
m), 8.60 (1H, dd, J = 8.6, 1.8 Hz), 9.05 (1H, dd, J = 4.2, 1.8 Hz). 
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m 3 Ig 

ttx&m 38 (50 mg, 0.12 mmol) \zvyy>MmM (140 mg, 1.20 miol) £iQ 

x.s 190 °c ct is ftmmm.n\stzo £u&-em#>'&. (15 mi) mm*., 
mm^^^xmm^ %mm*& (somiK ga^n* (50 mi) -eft^u*:^ 

5 mm* h U «j7AT'l2iiUfeo &&£MJET@£U ib^tl 1-63 ©3(i^ti$M6 
<fc t)> <b£$l 1-63 (36 mg, 0.09 mmol) £H5^ 75.0% X>ntz<> 

Hj& : 120 - 122 °c mmmmtik Nyrn^x-rA 

7n*«-*f : C 2 oH u ClPN0 3 S(HCl)o.o2(H 2 0)o.j i: UT 
10 ffl-JUK (55) : C 59.70; H, 2.81; N, 3.48; CI, 8.99; F, 4.72; S, 7.97. 
#*ffl6 (30 : C, 59.61; H, 2.65; N, 3.44; CI, 9.26; F, 4.60; S, 7.68. 
NMR (CDC1 3 ) 6 : 6.66 (1H, d, J = 3.6 Hz), 7.06 - 7.11 (2H, m), 7.48 (1H, d, 
J = 3.6 Hz), 7.53 - 7.61 (2H, m), 7.69 (1H, dd, J = 8.6, 3.9 Hz), 8.23 (1H, 
s), 8.50 - 8.56 (1H, m), 9.00 - 9.20 (1H, m), 13.14 (1H, brs). 

15 



ftHrti 1-64 

M& : 126 - 128 °C I^i^l : J;i^M-t^ 
20 %mfrtit : C 21 H n ClFN0 3 (HCl)o.,(C 2 H 6 0) 0 . 01 (H 2 0) 0 . 15 £: VX 

$tnm (50 : C, 64.98; H, 3.50; N, 3.60; CI, 10.0; F, 4.89. 
frffiW. (%) : C, 65.19; H, 3.21; N, 3.71; CI, 9.91; F, 4.57. 
NMR (CDCI3) 6 : 4.23 (2H, s), 6.30(1H, d, J = 3.6 Hz), 7.04 - 7.12 (2H, m), 



O OH 




1-64 
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7.26 - 7.36 (2H, m), 7.43 (1H, d, J = 3.6 Hz), 8.32 (1H, s), 8.54 (1H, dd, 
J = 8.6, 1.8 Hz), 9.00 - 9.30 (1H, m), 13.18 (1H, brs). 

mmm 1 8 

5 fcS® 1-65 




42 43 



Sill 

7-7 , Dt-5-^nD-8-tl«n^J/^;iJ> (-fb-^tl 39) (9.8 g, 38.0 mmol) © 
DMF (70ml) ®mz$tm* V £ A (10.5 g, 76.0 mmol) 3 Vib* (6.2 

10 g, 43.7 mmol) ^i&T- 3 mfSm^btco S^C**^* %miz£ 

«fmufei^S<£^?ab> TkiJfeUfeo ;vtM$b> BS^T^* 5 ' 

£A-?£*ts f£«^£-£Bifibfc 0 &&£$$BET@£U ItG® 40 ®)|B£fi&t! 
(9.0 g, 33.0 mmol) £ Sfi^^i: bTJR^ 8 7 fco 
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I2II 

m i x«-c»fcfc*» 40 (5.17 g, 20 mmol) <Dmmh&.m (40mi) 

ig-fr> (6.4 g, 40 mmol) (1.6 g, 40 mmol) liTlfc. 15 

^F^iflf»?lS!EUfc^> #£Pb> ZMfe NaOH&i£(22 ml, 44 mmol)£$T bfco 10 

7^-£tfbfc, ^*tf>-»«x?-/l/ (4:1 v/v) T'&fcH UT#&nfcB«J«© 
^•M&^ETiilS-r ^>*lc:J;oT> flj^tl 41 (4.78 g, 13.6 mmol) £S&i®fl 
£ bTJR*6 8%TJ»fco 
10 I3II 

<fb*» 42 (8.68 g, 60 mmol) © h;i/x>Jg« (40ml) fcffR* U ■? A (8.84 g, 
90 mmol)> tT* (Kt39-h) ^#n>(16.8 g, 66 mmolK rF7^ ( h 
ij 7i^W^ 7 -f >) n=yVt>h (0) (1.7 g, 1.5 mmol) *im* x 3 RMftlfft 

j">A-eie*u jgjat*«£ETe*-r*»c«koT»6nfe»e«itt«i*5' 'J* 

y;i/*7A^DYh^77^-i:tlfe. ^**>-Bixf^ (50:1 v/v) TJ 
»fflbTj»6n&ltt»O^I*»ET»*t5lH:J;5t> fls£* 43 (9.5 g, 
40 mmol) fcfcettft £ l/TJR* 6 7 %-C»fc. 

20 

Ml 2XgT!f#fc<rti"&*l 41 (1.05g, 3 mmol) © DMF (40ml) MCSST, Ml 3 
XSTfllfc'fb'&ft 43 (944 mg, 4 mmol). 2M JfcK* 'J £ Azk»*(4.5 il, 9 mmol) 
Mfh7+^ (h'j7i;;i/*^70) /<7f!7A (0) (350 mg, 0.3 mmol) 

Sim*. 70°c-c 5 B#«#bfc„ sj&fltftttjau. *»fc**lPi, B»x?-;i/ 

(3:1 v/v) ■C»ffiUT»6ftfcBto*©#M**ffiT«« , f 
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«fcot, ib£® 44 (340 ig, 0.89 mnol) *»8fe*Sli i: bt JR* 3 0 %t?fcfc. 

* i: ut^ e> nfcd-Ht*M&$ e> c u * 7 a * b ^7 7 

FM>-*8i^ (9:1 v/v) f^mUs I W^cD^iiS^ET 
«tt-r**K:«koT'(b'&«I 44 (259 mg, 0.68 miol) £f#fco ±to&W£M + 

x-x;i/ 10ml fc 2M 7i=*'Jf*A (0.5 ml, 1 mnol) ®is?ti^*y->fe 
tt&*TU -78'CC#aJ&*<b'&tt 44(200mg, 0.53imol) ©x-r-;i/«^(5ml) 
fcriSTbfc, -78°Cfct 30 C0 2 #*£ 60#IB»Dfc o 0'C£-C#S 

10 ft N *fl3T> j e = ^A*»«fcT»t»«Il/* Mx*-;i/-C»tHbfco %EK 
th'J ^AT?|gj»bs »&SttffiT»S***C«fcoTW&ftfell&IISx-^ 
CTift&U ft** 45 (110 mg, 0.32 mmol) * Sfe^ffi i: LTJR* 6 4 %t?f#fco 
I6II 

lb 45(70 mg, 0.2 mmol) C^ST HBr-AcOH (4ml-lml) £}ST^s 110*0 

15 t eo bfco j*»«**inju Mx^'eiwiH bfco 

b y -cftfru h y ^A-els^bfeo 

Tf*t*»CJ;9T#6*l&il*r»xfM:Tftl)H/,«Hb6* 1-65(59 
mg, 0.18 mmol) 4 Sfii^ffl k btiR^ 8 8 %t'&tzo 
ft* : 222 - 224 "C : IES*x^;i/ 

20 TC&^flr : C 17 H 11 ClFN0 3 (H 2 0)o. 2 J:bT 

tfgtf (X) : C, 60.89; H, 3.43; N, 4.18; CI, 10.57; F, 5.67. 

»*f* (X) : C, 60.55; H, 3.30; N, 4.28; CI, 10.96; F, 5.50. 

NMR (DMS0-d 6 ) 6: 4.30 (2H, s), 7.12-7.22 (2H, m), 7.38-7.44 (2H, m), 7.98 

(1H, s), 8.38 (1H, brs), 8.95 (1H, brs). 

25 

gmm 1 9 

1-66, 1-67 
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me 

mmm 18 fc^JiB b& ft 45 (100 mg, 0.29 mmol) © DMF 

5 (10ml) l-x^^S-y^f^T^rDi:;!/)*;^^^^*^^! 
(67 mg, 0.35 mmol) SV, 1-b h* o h V T "J — )V (46 mg, 0.35 mmol) 

tlMZs ^fi-C 30#M#bfco **T* x*y-;i/ (10ml) % h'JxW? 
> (0.1 ml, 1 mmol) £ijgTL> 3 0 0HttflMI% Ufcft&f&tt&ttEEM U 

10 gitSlCiot, ftiir^ 46 ©^HfiifgJl (70 mg, 0.19 mmol) £lK#6 5% 

ft£^46 (45 mg, 0.12 mmol) ©ttHb* f-l/ >*ftt (6ml) K*#TttHb7;i' * 
(48 mg, 0.36 mmol) *m* 10 Ufe. 1M x* >^:fr (lZOul, 

15 0.12 mmol) ©llft^ ^ 1^ >S$£^T U It 60 #Rg$#Ufco 

^^fe^r a ^#fco x-ffl/Ci DWBilU ft£fe I-66®^Mfi^ 
H (22 mg, 0.061 mmol) §iR^5 1 %t?f#fc 0 
20 M^l : 99 - 101 °C : x-x;i/ 
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7zMfrtir : C, 9 HisClFN0 3 (H 2 0) 0 .5(ether) 0 . oi! t bX 
frJJffi (%) : C, 61.89; H, 4.41; N, 3.78; CI, 9.57; F, 5.13. 
ftffi®. {%) : C, 61.84; H, 3.97; N, 3.80; CI, 9.79; F, 4.73. 
NMR (CDC1 3 ) 6: 1.45 (3H, t, J=7.2 Hz), 4.22 (2H, s), 4.45 (2H, dd, J=7.2, 
5 7.2Hz), 7.00-7.08 (2H, m), 7.16-7.24 (2H, m), 7.96 (1H, s), 8. 28-8. 32 (1H, 
n), 8. 88-8. 92 (1H, m) . 
I31g 

-fb-&tl46 (230 mg, 0.62 mmol) <D MeOH— DMF t^W. (10ml-2ml) C*^T h 'J 
x.?»7S.> (122 mg, 1.2 mmol) \ 10%y< 7 $ A&St (460 ug, 0.2%/w) £ 

10 ma, 4 nmoym&m&T, 96 mmmnvtzo &ifcmzm®'&, mmzmmm 
sfisx^fiiiibL m%km*7km{ss mm^y**sv kx&mLko 

^vy-mn^ft (2:i v/v) 7?^{±juT#e»nfeg^ 
yaofrwzffimTmmtzmtx.-ox, <b^ti 47(56 ig, o.i72 mmoi) zmm& 
15 @£htbxm&2 8%xmtzo z *\zm 2 xm<»£mmzm\yxfcGV!) mg, 

0.16 mmol )££/&£#> fls^ft 1-67 (34 mg, 0.105 mmol) 6 5 %X% fc„ 

m& : 103 - 105 'C Wi&H,®&k : ^V7DKJH-t^ 
7Gmfrffi : C 19 H, 6 FM0 3 . (H 2 0) 0 .2- (HC1) 0 . 08 . t U X 
IHMt (%) : C, 68.77; H, 5.01; N, 4.22; F, 5.72. 

20 mnm. (%) : c, 68.39; h, 4.79; n, 4.25; f, 5.43. 

NMR (CDCI3) 6: 1.46 (3H, t, J=7.2 Hz), 4.16 (2H, s), 4.48 (2H, dd, J=7.2, 
7.2Hz), 6.96-7.08 (2H, m), 7.16-7.24 (3H, m), 7.76-7.82 (1H, m), 7. 86-7. 90 
(lH,m), 8.86-8.90 (1H, m). 

25 mmmi 9®^icfi;, i-68~i-69^^ufe 0 
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1-68 : R1 = CI, R2=CONH 2 
I-69 : R1 =CI, R2=CONHMe 



I-68 ~ I-69 

1-68 

RA : 226 - 228 °C : $M V 7D Vfr^-r))/ 

7G*fl*r : C 17 H 1I ClFN l O l (H 1 0) 0 .4s 2: bt 
5 fHttt (X) : C, 60.08; H, 3.83; CI, 10.74; N, 8.24; F, 5.59. 
##M£ (%) : C, 59.89; H, 3.42; CI, 10.84; N, 8.10; F, 5.36. 
NMR (CDC1 3 ) 6 : 4.23 (2H, s), 5.60-6.0 (1H, brs), 7.00-7.20 (2H, m), 
7.15-7.25 (2H, m), 7.50-7.80 (1H, brs), 8.20-8.35 (2H,m), 8.70-8.80 (1H, m). 
fci$m 1-69 

10 : 169 - 171 °C nfem®& : ^V7DK)H-f;i' 

NMR (CDCI3) 6 : 3.09 '^H, s), 4.22 (2H, s), 7.00-7.08 (2H, m), 7.12-7.25 (2H, 
m), 7.70-7.80 (1H, brs), 8.20-8.38 (2H,m), 8.68-8.80 (1H, m). 





WO 02/070486 PCT/JP02/01778 

m 1 II 

x.-y'fr 25ml £ 2M 7 ^ >J ^<j? A (1.8 ml, 3.6 mmol )0 i/ 7 D ^*-y- >® 
«S»TU -78°Cfc#SP^ 1 8«D*J«fclC*&£flfcl,fc<fb£» 44 (700 

mg, 1.84 mmol) ©x-f^ (10ml) MSlTLfeo -78"CfcT 30 fl-F^ft^ 
5 h U -f yrD#*i/#I/- h (383 mg, 3.7 iiol)©x-xM2ml)?g$£fiST bfc 0 
30#HJf#|£x 0^3$ U lSJgM-C+ffibfco »Slxf;i/-C»ttJ> ^JctSfe 

>J*yW5A^D7 ^**>-Btxf^ 
(1:2 v/v) T«Jgai/T»6ilfcB»«I©^lffl*»fiET«lif **CJ:oTx <h<& 
10 « 48 (70 mg, 0.2 mmol) S i: bT JR* 1 1 %mtzo 

I21g 

91 1 lltllfcft^ll 48 (70 mg, 0.2 mmol ) © DME-Et0H( 3ml -2ml )*§*££ 
SST, h 7*7, ( h y 7 x-;i/7 #*7 W >) (0) (24 mg, 0.021 

mmol) x 5 S?>(47.7ig, 0.3 mmol K 2M&®^ h U «>A*»«t (110 

15 ul, 0.22 mmol) fcJDitx 2 ftRftiaMBft b fc . Rjfctt*#SIU ***fcJD*fc. 

^**>-Mx^ (2:1 v/v) ^Jg£tibTf»&ftfcBW»0a , infta*EETJMI 
tSfCiot^ fl3£» 49 (40 mg, 0.11 mmol) £$ftfei|gill £ bT 5 2% 
20 T'fffeo 

SB2X«"C»&nfcflrtM& 49 (40 Bg, 0.11 mmol) (100 mg, 

0.87 miol)*J0iU 10 170°CfcTj0f$&8l#bfco KJ&$£#&&> 

25 SfcfcAoTff 6ftfe«*6lgll*$M V7d k^x-t^K: «t bfifeAU <b 
1-70 ©^^fe^^ (28 mg, 0.08 mmol) £»7 
lkj& : 204 - 207 'C : ^^V/D^x-f^ 
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7t%frffi : C 2 oH 1 3ClFN 3 0(H l O)o., t LX 

ftnm (50 : C, 65.35; H, 3.62; CI, 9.64; N, 11.43; F, 5.17. 

##f<i (%) : C, 65.15; H, 3.48; CI, 9.59; N, 11.19; F, 4.89. 

NMR (CDC1 3 ) 6: 4.22 (2H, s), 6.98-7.06 (2H, m), 7.16-7.24 (2H, m), 7.31 

5 (1H, U J = 4.8 Hz), 7.24-7.28 ( 1 H, m), 8.69 (1H, s) , 8.70-8.80 (1H, m), 
8.88 (2H, d, J=4.8 Hz) . 

mmm 2 o<D-&j$,mizmb, its® i-7i£^fi&ufc 0 



10 its® 1-71 

: 150 - 152 V n&§k®m : i>-fy7B^x-f* 
Ttmfrm : C 21 H 14 ClFN 2 0(H 2 0)o. 25 i: UT 

IWtt (X) : C, 68.30; H, 3.96; CI, 9.60; N, 7.59; F, 5.14. 
fiffim (%) : C, 68.27; H, 3.86; CI, 9.41; N, 7.34; F, 4.85. 
15 NMR (CDClj) 6 : 4.22 (2H, s), 6.98 - 7.06 (2H, m), 7.16-7.26 (2H, a), 
7.30-7.36 (1H, m), 7.88-8.00 (2H, m), 8.23 (1H, s) , 8.60-8.64 (1H, m), 
8.75-9.00 (1H, brs). 

mmm 2 2 

20 fls^ft 1-73 
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F 

1-73 



x--r;i/ 15ml C 2M 7xx;i/U?-£2> (0.5 ml, 1 mmol) D^-y-V^ 

5 -78'C£*£P&> ftHEffll 8 0^*tJpC^bfcft^i 44 (190 mg, 0.5 
mmol) ©x-^;i/ (4ml) MSlTl/fe, -78°CUlT 30 3-mtt&ft N 7D^* 
>«tfi-fb*l (92.5 mg, 1.0 mmol)©x-7 i M2ml)M£}i§T bfeo 30 #fgjf# 

10 a^>J*m7A^DV h^77-f- £#Lfco ^*l7->-if®x^-;i/ (3: 
1 v/v) T?»ffilyT#6ftfeBttm©#B*»ET«tt"f S*fc«fcoTx ft-&«J 
13 ^M^vfi^tfi: bT»fc. S6C*IM9 2 0 ©^ 3 xH0i§r$&fci£ U -t<bi§r 
« 51 SSJfe*-& N ft^tl 1-73 (6 mg, 0.0174 imol)«JK* 4 
gfejfc : 125 - 127 V fftSAtSU : ■M^f-* 

15 7c3?##f : C I6 H n ClFN0 2 (H 2 0) 0 . 2B i: bt 

ttJMI (50 : C, 62.35; H, 3.76; N, 4.54; F, 6.16; CI, 11.50. 

#*fft (%) : C, 62.26; H, 3.67; N, 4.58; F, 5.88; CI, 11.52. 

NMR (CDC1 3 ) 6 : 1.30 (3H, t, J=7.2 Hz), 3.13 (2H, dd, J=7.2, 7.2 Hz), 4.22 

(2H, s) 6.90-7.08 (2H, m), 7.16-7.24 (2H, m), 7.90 (1H, s), 8.20-8.24 (1H, 

20 m), 8.84-8.92 (1H, m). 
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nrnm 2 3 

1-74. 1-75 




58 1-75 

5 

m 1 

tfiJOAtF'J h* (960 mg, 24 mmol) © THF (160ml) M?gM£MT> 

5, 7-J^ ^ P -8- 1 Y u%-*y%- J y > Ub-&U 52) (6.04 g, 20.0 mmol) ZMZ., 

zmmmn^tco K/fo-M£-78°cctfS]u n-zuii a. m ^*y> mm) * 13.8 

10 uliTbfe. 15 ^F^^^^. =ltJih*3-)V (3.4 g, 24 mmol) 0 THF (15ml) ® 
tSSTlfe. $ 2B^Jg#gK 2^S^^O THF mm (30ml) SITUSfi 
£-C#iS£-&fco 1M fitm7kmi- h U >>A;dc8«t(100iiil)*»TU #$£^£#81 
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A-5;-fvrDt;H-f;V-eiStittS$tJ:ot, <fb£tl 53(3.8g, 16 mmol) 
5 % 211 

*1I8-C#feft^* 53 (3.60 g, 15.2 mmol)® DMF (30ml) ttftfcjtft* U 
£A (4.2 g, 30.4 mmol) SVn 3">flS*?-/l' (2.58 g, 18.2 mmol) fciUiU 

yjVA7A^av h^^-f-fcttLfe. ^*^>-»»x^-;i/ (2:1 v/v) t?» 
tti bTf#fcftfcBlHj^©#II£M£T&SI1-3»fc:ckoT. 54 (2.57 g, 

10.2 mmol) &*8fifgiSi: LTJR* 6 7 96Tf#fc. 
15 I3IS 

^2X@-Cfffc^b^t/ 54 (1.4 g, 5.6 mmol) ©HSft^f (8ml) ttift&M 
Ts (1.9 g, 11.2 mmol) fcilliU 1 BtliiOSfc 318ft b fc, EJfc»*MS"C 

XV V> (886 mg, 11.2 mmol) «Tbfc 0 $ 6 t 4 ftHftlJftStt b fc 

20 »je#»fc*hy«>A*#* (10 ml, 40 mol)£»TU f- 1/ >T?«|fHife 

J/'J*y;i/*5A^D7h^77^-Cltt&. ^*t>-Bfxf;i/ (3:1 
v/v) -C'^dib-Cff fetifeiWISjO^BIS^ffiTaiit-S^CioTx ih£® 55 
(470 mg, 1.4 mmol) fcfcBSfcllfc bTJR*2 5 %T?»fc. 
25 ^4 Xfi 

*3xS-Cf»feflsfc*i 55 (331 mg, 1 mmol )<0 DMF (4ml) iiC^ST> £ 
Mm 1 8 Ci3lgtffeflj^ 43 (283 mg, 1.2 mmol) , 2M ft** U £ Azkfc 
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® (1 ml, 2 mmolK BWl^Wk (11 mg, 0.05 mmol) RXf h ^izjW^ 
7-f > (26.2mg, 0.1 mmol) £flQ* N 60°C-C 30 ftMMMft bfeo-fb^ 45 (28.3 
mg, 0.12 raolK ( 11 mg, 0.05 mmol) XV h U 7 

(26.2 mg, 0.1 mmol) fciljn b 2 iSFiBinfftjf # b fee 

-B«:t?-;i, (4:1 v/v) t&tti ftfe g tt4l3©#lIi£MffiTit® t 

.to-Cs 4b£$/56 (250 mg, 0.68 mmol) £$SI£S£il h bTiR^ 6 8 %t^fc 0 
35 5 X*l 

10 HJg^J 1 8©^ 5X@©^fig^Hipi;T'fb^% 56 (290 mg, 0.81 mmol)££/fo 
3«6\ <bl§rtl57 (175 mg, 0.54 mmol) i: bT JR¥ 6 6 Ac. 

1611 

HJS^J 1 8 Of 6 XgCD-^fiK^fet^ bt'fb'&^I 57 (50 mg, 0.15 mmol) *KJfc 
2tf> -fb^tH-74 (36 mg, 0.12 mmol) £$ft£ieii i: bt JR2£ 8 0 %T-fffco 
15 m& : 235 - 238 °C : J»-f V7DK^x-rA'-|f|x^ 

7G*#*f : C 18 H u FN03(H 2 0) 0 . 2 (AcOEt)o.is bT 
IHIfll (X) : C, 68.08; H, 4.79; N, 4.23; F, 5.79. 
fttit®. {%) : C, 68.23; H, 4.43; N, 4.23; F, 5.53. 

NMR (DMS0-d 6 ) 6: 2.51 (3H, s), 4.24 (2H, s), 7.10-7.22 (2H, m), 7.30- 
20 7.50 (2H, m), 7.69 (1H, s), 8.34-8.44 (1H, m), 8.80-8.90 (1H, m). 

mmm 1 9 <om l xi0^fiKSt* br^t/ 57 (115 mg, 0.35 mmol) *K 
JfcSiK -fb^^I 58 (80 mg, 0.23 mmol) *®.m&&&£ bt JR* 6 5 %T?^fc 0 
|8lg 

25 9©*2xa<Z>*J«iSfc*l;Tfc£*J 58 (80 mg, 0.23 mmol) *Ejfc 

<b-&» 1-75 (19 mg, 0.06 mmol) &&ft&£fil k bTJR^ 2 4 % Toffee 
: 74 - 75 °C #i|iSfl?gig : ^-f y/DKJU-ril' 
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NMR (CDCI3) 6 : 1.47 (3H, t, J=7.2 Hz), 2.51 (3fl, s), 4.19 (2H, s), 4.48 (2H, 
dd, J=7.2, 7.2 Hz), 6.96-7.06 (2H, m), 7.14-7.22 (2H, m), 7.69 (1H, s), 
7.76-8.00 (1H, m), 8.84-8.90 (1H, m). 




m 1 XI 
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5,7-y F U**/*J y > «b-&«J 52) (30.3 g, 100.0 mmol) CD DMF 

(160al) fciftfcjfcR* U »>A (27.6 g, 200.0 mmol) f-fr (15.6 g, 

110 mmol) *JD^x 5 «HBiJI#Lfc. KJfc*fc**ai***C J; oTfriH 

5 *tt«x«ttft£TMeLfc.8ii*«ETe*U'fti£* w QH§.£.m® (28.3.0 

g, 89.3 mmol) £ 66*811 LT JR¥ 8 9 

<b-&^59 (3.17 g, 10 mmol)© WPJt >-Me0H (lOOml-lOml) fc s 2M$® 
• * l> t?&7k®W. (10 ml, 20 mmol) Rtfr h^** ( HJ 7 x-)V7 *X7 << >) 
10 n'yVtik (0) (350 mg, 0.3 mmol) * 7i-JWn>l (1.46 g, 12 mmol) £ 

in*u iio°ct- 40fifP^inl^^#bfco Kisses** cin*N 5#nsSi#u h 

*D->-Sfiif;i' (4:1 v/v) -e^tH l/Tf £> fife § W»00-H ^lETMt 
15 S*£«fc r>t N fb£t» 60 (2.0 g, 6.4 mmol) £&fe^H t 6 4 

I3II 

USS^l 1 8 <D% 5 xg©-&riU£fcHH tXit^m 60 (1.8 g, 5.7 mmol) ftgjfc 
61 (1.18 g, 4.2 mmol) £$ft£*§H £ It IR* 7 4 %T-^fc 0 

20 |4Ii 

USSWI 19(0*1 Xig©£fiR&fc2|S DT^b^iJ 61 (860 mg, 3.1 mmol) 

4b£$>62 (820 mg, 0.27 mmol) *$Jtfil*A£ UTIR^ 8 6 %T*#fc 0 
3§5X*I 

H«B0iJ2 3 0*3x@©^fi8^(3ipi;-Cft^% 62 (830 mg, 2.7 mmol) 
25 -fb-^t)64 (650 mg, 1.68 mmol) *mn&@mt \sXI&& 6 2 %xntz 0 

S6I8 

ffi^S (210 mg, 3. 23 mmol) © THF (3ml) AMttC l.H^nti^ > (12ul, 
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0.15mmol)s {kGQo 42 (578mg, 3mmolK h V * *)\/*/ V D 5 A P (12.5ul, 
0.1 mmol) ZIMtLs 20 &IH»J*a»»b;fc. b fcEtt©±»*»ifc £<bi§r$l 
63 bt!7IIl:«fflU;, 
Sf§ 7 .X^ll 

5 3§ 5lfC iotffenftft^* 64 (300 mg, 0.78 mmol) <D m feWi (10ml) 
£|pMyl?3?9A (11 mg, 0.05 mmol K hij7i-W^7 0 (26 mg, 0.1 
mmol) SV!6IiCJ;oti^fe^i 63 © THF (2ml) ^^SiD^., 60°C 

A>*tf>-«f«x?-;i/ (3:1 v/v) T?^tH UTff & ilfe § ®%}<DfrW&W,J£Tmm 
tZZ.t\Z.*.-oT* its®} 65 (280 mg, 0.67 mmol) ii UT JR^ 

8 6 %-C'fffeo 
|j§ 8 X^l 

15 ^Hfi«S 1 9®*2Xg©^fiReSt*fCfli^i» 65 (280 mg, 0.67 mmol) *R 
fl3*» 1-76 (91 mg, 0.23 mmol) £K)I£&A t hX 3 4 %T*#fco 

g&£ : 101 - 103 °C Wm&mm : ^^V/D^x-r/P 

7ciH#Kf : C 2 5H 20 FN0 3 (H E 0)o.2 UT 

M-ff* (X) : C, 74.13; H, 4.85; N, 3.25; F, 4.35. 
20 &*fft (%) : C, 73.92; H, 4.85; N, 3.25; F, 4.35. 

NMR (CDC1 3 ) 6: 1.44 (3H, t, J=7.2 Hz), 4.08 (2H, s), 4.48 (2H, dd, J=7.2, 

7.2 Hz), 6.90-7.04 (2H, m), 7.05-7.14 (2H, m), 7.38-7.50 (5H, m), 7.85 (1H, 

s), 7.90-7.94 (1H, m), 8.80-8.84 (1H, m). 

I9IS 

25 »8Xgfc «fc-3Tf»&n&<b < &4& 1-76 (28 mg, 0.067 mmol) ©x*y-;i/ 
(2ml) £*ft£ 4*je*ttflsy?-»7A (0.5 ml s 2mmol) fciO*., 70°CT? 3 Bf MM 
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htcWkm&fc&zmmx-rfr-cm&tzmiz&ix, ib&® 1-77 (20 mg, 0.054 

mmol) *®m&®mt UT«7 7%-r-fffco 

: 221 - 224 °C #^il&*£ : H^x?-;b 
5 NME (DMS0-d 6 ) 5 : 4.20 (2H, s), 7.06-7.20 (2H, m), 7.22-7.36 (2H, id), 
7.38-7.56 (5H, m), 7.78 (lH,s), 8.10-8.18 (1H, m), 8.80-8.12 (1H, m). 

mmm 2 5 
1-78 



ih-^m 66 (284 mg, 1.5 mmol) <D DMF (10ml) 5®^$^ gMT 
3-(3-^^;P7U7DtJl/)3!iM^^ (346 mg, 1.8 mmol) 

l-tKD*>>^>7h'J7';-;i/ (237 mg, 1.8 mmol) fciD* 30 #H8m# bfc 0 
15 ?J<^Tn (171 mg, 1.6 mmol) &ii§TU ^Mt? 60 #R88m Lfc„ 

® * t ?> » \z j; ^ t 6 ti m ^ n & -< v 7* d \z )\> r ± - -e nm n -r * * 

<fc^Ts ft^fel 1-78 (160 mg, 0.57 mmol) §If fegffii: 8°/ 0 f^ 

fee 

20 : 125 - 127 V : V 4 V ?U\Z)\/T - )\s 

fHHI (%) : C, 69.67; H, 4.87; N, 9.03; F, 6.12. 
#*fflt (%) : C, 69.35; H, 4.77; N, 9.16; F, 5.99. 

NME (CDC1 3 ) 6 : 4.75 (2H, s), 7.25-7.45 (6H, m), 7.50-7.58 (1H, m), 8.25-8.35 

137 




10 



1-78 



ins 



WO 02/070486 PCT/JP02/01778 



(3H, m), 8.80-8.88 (1H, m). 



mum 2 5(D-&mmizmb, <h&va 1-79-1-82 zsi&Ltz, 

OH O 1-79 : R =—C = ) 1-81 '. R = — s, .OH 



H 

I-79 ~ I-82 



-\_y«"> |-82:R = ^ =, 

0 ^-O 



I-80 : R = — x OMe 



5 {h&to 1-79 

BS^ : 155 - 157 'C Bttit&tt : W»xf-;i/ 
7gI3##t : C 16 H l2 N E 0 2 b L/T 
Steffi (X) : C, 72.72; H, 4.58; N, 10.60. 
#*Ftt (X) : C, 72.57; H, 4.43; N, 10.67. 
10 NMR (CDClj) 6: 7.12-7.20 (1H, m), 7.36-7.48 (3H, ■), 7.56-7.60 (1H, m), 
7.76-7.80 (2H, m), 8.20-8.38 (2H, m), 8.85-8.90 (1H, m), 9.86-9.96 (1H, brs). 
1-80 

ma : 169 - 171 -c nm&mm •. 

7C*fl-«f : C 18 H 16 N 2 0 3 (DMF) 0 . 12 £ bT 
15 ffjjfli (X) : C, 69.34; H, 5.37; N, 9.34. 
#*Ht (X) : C, 69.28; H, 5.18; N, 9.63. 

NMR (DMS0-d 6 ) 6 : 3.87 (3H, s), 4.56-4.6 (2H, m), 6.90-7.06 (2H, m), 7.24-7.31 
(2H, m), 7.42-7.48 (1H, m), 7.64-7.70 (1H, m), 8.05-8.10 (1H, m), 8.36-8.40 
(1H, m), 8.82-8.86 (1H, m), 9.20-9.30 (1H, m). 
20 <h&® 1-81 

HA : 218 - 220 «C : ^dd*W 

NMR (DMS0-d 6 ) 6 : 4.50-4.6 (2H, m), 6.75-6.85 (2H, m), 7.26-7.30 (2H, m), 
7.40-7.48 (1H, ffl) i 7.62-7.70 (1H, m), 8.05-8.10 (1H, m), 8.36-8.40 (1H, m), 
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8.88-8.96 (1H, m), 9.48-9.28 (1H, m), 9.60-9.74 (1H, brs). 
<h&m 1-82 

Mjft : 156 - 158 *C &&&&& : #Kx?-;i/ 
Ttmfrffi : C I8 H 15 FN 2 0 2 k.'[s~C 

tUffit (X) : C, 69.67; H, 4.87; N, 9.03; F,6.12. 
ftffim (%) : C, 69.35; H, 4.77; N, 9.16; F,5.99. 

NMR (CDC1 3 ) 6: 2.94-3.00 (2H, m), 374-3.83 (2H, m), 6.98-7.06 (2H, m), 
7.20-7.28 (2H, m), 7.38-7.40 (1H, m), 7.50-7.56 (1H, m), 7.84-7.94 (1H, brs), 
8.12-8.20 (2H, m), 8.80-8.86 (1H, m). 

mmm 1 o 1-83-1-104 %&i&Ltz 0 
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1-83 ~ 1-104 



I-83: R 2 = -C-Q-F , R 5 = -C-<>F 

I-84: R 2 = -C-^-F ,F? = El 
H 2 _ 

I-85: R 2 = -C-Q>-F ,R 5 =CH(CH 3 ) 2 
H 2 

I-86: R 2 = MqR 5 =-C-T} 

I-87: R 2 = MqR 5 =-c-Q 
H 2 V 

I-88: R 2 = Me, R 5 =-C-^-CF 3 
H 2 

I-89: R 2 = -Q-F , R 5 =-0-0"^ 

H 2 

I-90: R 2 = Me,R 5 =-C-{3 
H 2 

1-91: R 2 = Me, R 5 =-00-0 
H 2 w 

I-92: R 2 = H,R 5 = -ChTVf 

I-93: R 2 = CF 3 R 5 = -c-^- F 
H 2 



I-94: 
I-95: R 5 



: R 2 = Me 



t 2 = Me 



I-96: R 2 = Me 

H 2 



Hz Me 

,R 5 =-C-^-Me 
H 2 

,R 5 =-C^f 



I-97: R 2 = Me 
R 2 = Et 

h 2 - 

R 2 = n-propyl . R 5 = -C-^^-F 
Hz 



I-98: 
I-99: 



H 2 - 
, R 5 _ 



-1 OOP 2 = isobutyl , R 5 = -CH^-F 

-1 01 P 2 = isopropyl . R 5 = -C-^^-F 

H 2 



I-101P 2 = isopropyl 

Ha 

1-1 02P 2 = CH 2 C0 2 Et , R 5 = -C-^-F 

H 2 

"2 



HZ _ 

1-1 03P 2 = CH 2 CH2C0 2 Et , R 5 =-CH^-F 

H2 

I-104R 2 = CH 2 CH 2 C0 2 H , R 5 =-C-^^-F 

H 2 



1-83 

fltjft : 220 - 224 °C m&m®U : 3^9 J -to 
5 7Cf&##f : C 2 3H, 6 F 2 N 4 0 2 . 2H 2 0 i: It 

frgffi (X) : C, 60.79; H, 4.44; N, 12.33; P, 8.36. 

mnm (%) c, 60.33,- h, 3.66; n, 12.02,- p, 8.04. 

NMR (DMS0-d 6 ) 6: 4.35 (2H, s), 4.40 (2H, s), 7.17-7.24 (4H, m), 7.26 (1H, 
d, J=8.7Hz), 7.42-7.48 (4H, m), 7.64 (1H, d, J=8.4 Hz). 
10 Its® 1-84 
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: 253 - 258 'C 
Tbmfrffi : C, 8 H ls FN 4 0 2 .i; LT 

tHItt (%) : C, 63.90; H, 4.47; F, 5.62; N, 16.56. 
Aft® (%) : C, 47.67; H, 4.18; F, 5.21; N, 12.31. 
5 NMR (DMS0-d 6 ) 6 : 1.08 (3H, t, J=7.5 Hz), 2.24 (2H, q, J=7.5 Hz), 4.43 (2H, 
s), 7.21 (1H, d, J=8.7Hz), 7.24 (2H, d, J=8.7Hz), 7.48 (2H, dd, J=8.7, 5.4 
Hz), 7.93 (1H, d, J=8.7 Hz). 
<h&® 1-85 

: 242 - 246 °C #*gfli§& :-fV7n Y. )l 7 )V □ - )l 
10 7n&##r : C 19 H 17 FN 4 0 2 . 0.5H 2 0 t bX 

tt-^flt (%) : C, 63.15; H, 5.02; F, 5.26; N, 15.50. 

(%) : C, 63.27; H, 4.85; F, 5.14; N, 15.36. 
NMR (DMS0-d 6 ) 6: 1.38 (6H, d, J=6.9 Hz), 3.30 (1H, quint, J=6.9 Hz), 4.27 
(2H, s), 7.17 (1H, d, J=8.7Hz), 7.20 (2H, dd, J=8.7, 1.2 Hz), 7.42 (2H, dd, 
15 J=9.0, 5.7 Hz), 7.6K1H, d, J=8.7 Hz). 
ihi$m 1-86 

m& : 239 - 241 °C SifiSflM : ^<fV7D^z-r;b 
TtMfttt : C I7 H 13 FN 4 0 2 . (H 2 0) 0 . 3 fcbt 

mnm (%) •. c, 61.93; h, 4.16; n, 16.99; f, 5.76. 

20 ftffim (%) : C, 61.94; H, 3.91; N, 16.85; F, 5.67 

NMR (DMS0-d 6 ) 6 : 2.50 (3H, s), 4.40 (2H, s), 7.05 (1H, d, J=7.2Hz), 7.18-7.29 
(2H, m), 7.36-7.51 (3H, m), 12.51 (1H, br). 
<k&%0 1-87 

gfc^ : 283 - 284 V : *9 J-to 

25 : C 17 H, 3 FN 4 0 2 . (H 2 0) 0 . 2 b L"C 

ttlttt (%) : C, 62.27; H, 4.12; N, 17.09; F, 5.79. 
#*Jr<S (%) : C, 62.14; H, 3.85; N, 17.02; F, 5.67 
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NME (DMS0-d 6 ) 6: 2.51 (3H, s), 4.43 (2H, s), 7.09-7.19 (2H, m), 7.24-7.31 
(2H, ■), 7.40-7.49 (2H, m), 12.61 (1H, br). 
fb£to 1-88 

I&jft : 275 - 276 °C &&&&& : 
5 7uMftfir : C 18 H 13 F3N 4 0 2 1 UT 

tf-gflt (X) : C, 57.76; H, 3.50; N, 14.97; F, 15.23 
ftffim (%) : C, 57.71; H, 3.27; N, 15.00; F, 15.31 

NME (DMSO-d 6 ) 6: 2.51 (3H, s), 4.52 (2H, s), 7.05 (1H, d, J=8.4 Hz), 7.48 
(1H, d, J=8.4 Hz), 7.65 (2H, d, J=8.1 Hz), 7.76 (2H, d, J=8.1 Hz), 12.53 (1H, 
10 s). 

<b&H 1-89 

Mti : 294 - 298 °C mffi&&®. : -fV7D VJ]/7)UZl-)\, 
7tmft#i : C 22 H, 4 F 2 N 4 0 2 . tbX 

(X) : C, 65.35; H, 3.49; F, 9.40; N, 13.86. 
15 (%) : C, 54.37; H, 3.46; F, 8.40; N, 10.91. 

NMR (DMS0-d 6 ) 6: 4.42 (2H, s), 7.19-7.25 (2H, m), 7.31 (1H, d, J=8.7 Hz), 
7.45-7.52 (4H, m), 7.63 (1H, d, J=8.4 Hz), 8.29 (2H, dd, J=9.0, 5.4 Hz). 
fc&m 1-90 

SftiS : 252 - 254 «C nm$h®m : ^5 J 
20 K^frffi : C, 7 H 20 N 4 0 2 . (H 2 0) 0 . 3 i;bT 

WrWm (%) : C, 64.25; H, 6.53; N, 17.63. 
fi-mm (%) : C, 64.02; H, 6.14; N, 17.53. 

NMR (CD 3 0D) 6 : 1.06-1.36 (5H, m), 1.67-1.96 (6H, m), 2.86 (2H, d, J=6.9 Hz), 
4.91 (3H, s), 7.14 (1H, d, J=8.4 Hz), 7.57 (1H, d, J=8.4 Hz). 
25 fc£4& 1-91 

m& : 212 - 214 -C ?f ft a 8 ft : 
Ttmftffi : C 17 H I4 N 4 0 3 . (H 2 0) 0 . 4 1 LT 
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mnm (%) c, 61.93; h, 4.53; n, 17.00. 

frffim (50 : C, 61.66; H, 4.10; N, 16.89. 

NME (CD3OD) 6 : 2.53 (3H, s), 5.41 (2H, s), 6.99-7.04 (1H, m), 7.08-7.15 (3H, 
m), 7.30-7.35 (2H, m), 7.58 (lH,d, J=8.7 Hz). 
5 fb^tJ 1-92 

m& : 249 - 252 'C : *9 ;-)V-T* Y-Y U ;v - 

Ttmfrffi : C 16 H n FN«0 2 ^ VX 

fr#fit (%) : C, 61.93; H, 3.57; N, 18.06; F, 6.12. 
frtifm (%) : C, 61.58; H, 3.61; N, 18.04; F, 6.01. 
10 NMR (DMS0-d 6 ) 6 : 4.40 (2H, s), 7.22 (2H, m), 7.30 (1H, d, J=8.4 Hz), 7.47 
(2H, m), 7.63 (1H, d, J=8.4 Hz), 8.68 (1H, s), 10.85 (1H, brs). 
IR (KBr) : 3427, 1639 cm" 1 . 

1-93 

: 279 - 281 V #JgH}§& : »txf;p 
15 Tcmfrtif : C 17 H 10 F 4 N 4 0 2 £ UT 

(%) : C, 53.98; H, 2.66; N, 14.81; F, 20.09. 
ftmm (%) : C 53.93; H, 2.57; N, 14.83; F, 19.80. 

NME (DMSO-d 6 ) 6: 4.40 (2H, s), 7.21 (2H, m), 7.29 (1H, d, J=8.4 Hz), 7.46 
(2H, m), 7.73 (1H, d, J=8.4 Hz), 11.09 (1H, brs), 14.36 (1H, brs). 
20 IR (KBr) : 340O, 1644 cm" 1 . 

fci$m 1-94 

®& : 119 - 121 v nmmmm 

Ttmftm : C 18 H 16 N 4 0 2 i:Ut 
H-Hfi.(%) : C, 67.49; H, 5.03; N, 17.49. 
25 ftffi®. (%) : C, 63.81; H, 5.49; N, 15.71. 

NMR (DMS0-d 6 ) 6 : 2.36 (3H, s), 2.50 (3H, s), 4.35 (2H, s), 7.06 (2H, m), 
7.21 (2H, m), 7.29 (1H, m), 7.43 (1H, m), 12.58 (1H, brs). 
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ib&Wl 1-95 

Mti : III - 224 °C &&&&& : x* 
7D^##r : C 18 H 16 N 4 0 2 tbX 
tffftt (%) : C, 67.49; H, 5.03; N, 17.49. 
5 frffim (%) : C, 66.77; H, 4.95; N, 17.28. 

NMR (DMS0-d 6 ) 6: 2.30 (3H, s), 2.51 (3H, s), 4.32 (2H, s), 7.16 (5H, m), 
7.45 (1H, d, J=7.8 Hz), 12.50 (1H, brs). 
ikS® 1-96 

S&£ : 257 - 259 °C : x*y-/i/ 

10 Tbmfrtii : C, 8 H 16 N 4 0 2 £LX 

ftWm (%) : C, 67.49; H, 5.03; N, 17.49. 
ftffim (%) : C, 66.27; H, 4.86; N, 17.17. 

NMR (DMS0-d 6 ) 6: 2.29 (3H, s), 2.51 (3H, s), 4.32 (2H, s), 7.05 (1H, d, J=7.7 
Hz), 7.18 (2H, d, J=7.8 Hz), 7.44 (1H, d, J=8.1 Hz), 7.18 (2H, d, J=7.8 Hz), 
15 12.52 (1H, brs). 
<h<&%) 1-97 

M£ : 250 - 252 'C : 
7G^^-*f : Ci 5 H, 2 N 4 0 2 S t bt 

trUffi (%) : C, 57.68; H, 3.87; N, 17.94; S, 10.27. 
20 #*ffl[ (5!) : C, 57.54; H, 3.76; N, 17.79; S, 10.19. 

NMR (CD 3 0D) 6: 2.57 (3H, s), 4.37 (2H, s), 7.10 (1H, brs), 7.13-7.15 (1H, 
m), 7.37-7.38 (1H, m), 7.42-7.35 (1H, m), 7.53 (1H, d, J=8.4 Hz). 
ik&yo 1-98 

HijS : 202 - 205 'C : x*^-;v 

25 Tbmfrffi : C, 8 H 15 FN 4 0 2 t bX 

trllfc (X) : C, 63.90; H, 4.47; N, 16.56; F, 5.62. 
ftffiWi (35) : C, 64.08; H, 4.08; N, 16.55; F, 5.59. 
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NMR (CDCI3) 6: 1.47 (3H, t, J=7.6 Hz), 3.00 (2H, q, J=7.6 Hz), 4.28 (2H, 
s), 7.06 (2H, m), 7.23 (1H, d, J=8.5 Hz), 7.35 (2H, m), 7.51 (1H, d, J=8.5 
Hz). 

ib&® 1-99 

5 MA : 214 - 216 °C H&fi&jK : x*y-;i, 
Tbmfrffi : C 18 H, 5 FN 4 0 2 £: LX 

tffftt (%) : C, 64.76; H, 4.86; N, 15.90; F, 5.39. 
frffim (%) : C, 62.76; H, 4.55; N, 15.34; F, 5.17. 

NMR (CDCl,) 6 : 1.04 (3H, t, J=7.4 Hz), 1.91 (2H, m, J=7.5 Hz), 2.93(2H, t, 
10 J=7.6 Hz), 4. 27 (2H, s), 7.06 (2H, m), 7.22 (1H, d, J=8.4Hz), 7.35 (2H, m), 
7.50 (1H, d, J=8.6 Hz). 
ik&ya 1-100 

m& : 224 - 226 °C ??«a&Ji : x*y-;v 
7C^I##f : C 20 H 19 FN 4 0 2 1 bt 
15 ftgffi (%) : C, 65.56; H, 5.23; N, 15.29; F, 5.19. 
frtiim (%) : C, 65.49; H, 5.08; N, 15.20; F, 5.18. 

NMR (CDCI3) 6: 1.02 (6H, d, J=6.7 Hz), 2.26 (1H, m, J=6.7 Hz), 2.82 (2H, 
d, J=7.3 Hz), 4. 28 (2H, s), 7.07 (2H, m), 7.23 (1H, d, J=8.5 Hz), 7.36 (2H, 
m), 7.51 (1H, d, J=8.5 Hz). 
20 fc-&$> 1-101 

WL& : 221 - 223 °C W&m®m : J -JV 
Tt^frtir : C 20 H 19 FN 4 0 2 1 UT 

ff-^ifi (%) : C, 64.76; H, 4.86; N, 15.90; F, 5.39. 
(%) : C, 64.68; H, 4.70; N, 15.87; F, 5.26. 
25 NMR (CDCI3) 6: 1.48 (6H, d, J=7.0 Hz), 3.28 (1H, m, J=7.0 Hz), 4.28 (2H, 
s), 7.07 (2H, m), 7.24 (1H, d, J=8.9 Hz), 7.36 (2H, m), 7.51 (1H, dd, J=8.5, 
0.6 Hz). 
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<b&m 1-102 

M& : 98 - 100 'C : x*>>-;i/ 

7C*^*f : C 20 H 17 FN 4 0 4 h bT 

ft** (%) : C, 60.60; H, 4.32; N, 14.13; F, 4.79. 
5 fttiiiM (%) : C, 59.53; H, 4.19; N, 13.63; F, 4.68. 

NMR (CDC1 3 ) 6 : 1.34 (3H, t, J=7.1 Hz), 4.12(2H, s), 4.28 (2H, s), 4.29 (2H, 
q, J=7.2 Hz), 7.07 (2H, m), 7.20 (1H, d, J=9.5 Hz), 7.36 (2H, m), 7.54 (1H, 
d, J=9.5 Hz), 
fcfctt 1-103 
10 M& : 179 - 181 °C 81* M* : *-t> 
70*^*? : C 2 iH 19 FN 4 0 4 b LT 

W-fftt (50 : C, 61.46; H, 4.67; H, 13.65; F, 4.63. 
£*f* (%) : C, 60.98; H, 4.44; N, 13.49; F, 4.51. 

NMR (CDCI3) 6 : 1.27 (3H, t, J=7.2 Hz), 2.91 (2H, m), 3.26 (2H, m), 4.20 (2H, 
15 q, J=7.2 Hz), 4.27(2H, s), 7.07 (2H, m), 7.18 (1H, d, J=8.5 Hz), 7.36 (2H, 
m), 7.51 (1H, d, J=8.5 Hz). 
ih&® 1-104 

7tm%m : C 19 H 15 FN 4 0 4 i: UT 

it* 41 (50 : C, 59.69; H, 3.95; N, 14.65; F, 4.97. 
20 #*ftt (50 : C, 58.72; H, 3.73; N, 14.33; F, 4.78. 

NMR (CDCI3) 6: 2.92 (2H, t, J=7.4 Hz), 3.21 (2H, t, J=7.4 Hz), 4.31 (2H, 
s), 7.08 (2H, m), 7.17 (1H, d, J=8.8 Hz), 7.40 (2H, m), 7.52 (1H, dd, J=8.4, 
0.7 Hz). 

25 nmm 2 6 

fc£® 1-105 
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m 1 IS 

fb£% 67 (440 mg, 1.30 mmol) © THF (4ml)-DMF(lml) C % 
T> 6 0 %7k^hi- h V t/h (68 mg, 1.70 mmol) t 4-7 a >i?)]/7u 
5 5f (319 mg, 1.70 mmol) £flDx.> *^TlMim S£f 3 ftNUftft b & . 

;i/T?B£SflU-^ fts£4&68(191 mg, 0.430 mmol) ^Mfei^ffi i: UtJR^ 3 3 % 
10 T*f#feo 

NMR (CDC1 3 ) 6: 2.57 (3H, s), 4.26(2H, s), 4.41 (3H, s), 5.28 (2H, s), 6.94 
(1H, d, J=8.4Hz), 7.01-7.06 (6H, m), 7.36 (2H, dd, J=9.0, 5.7 Hz), 7.71 (1H, 
d, J=8.4 Hz). 
£ 2Xg 

15 £M^4©»lIi|IfcH*©Kj&SfTV^ 1-105 
Hfcjftt : 244 - 246 "C : * * ^ 

7cfit#*/f : C 24 H 18 F 2 N 4 0 2 .i: Lt 

fHHif (%) : C, 66.66; H, 4.20; F, 8.79; N, 12.96. 
ftmm (%) : C, 66.57; H, 4.13; F, 8.57; N, 12.92. 
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NMR (DMS0-d B )tf : 2.53 (3H, s), 4.37 (2B, s), 5.48 (2H,s), 7.13-7.20 (6H, 
m), 7.21 (1H, d, J=9.0 Hz), 7.44 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7 
Hz). 



1-106— 1-121 fc^fifcUfc, 



N-N OH 




1-1 06: R 1 


= n-propyl 


1-1 07: R 1 


= isopropyl 


1-1 08: R 1 


= Me 


1-1 09: R 1 


= CH 2 OEt 


l-110:R 1 


= isobutyl 


1-111: R 1 


= CH 2 CH 2 CH2C0 2 Et 


1-1 1 2: R 1 


= CH2CH2CH2CO2H 


1-1 1 3: R 1 


= CH 2 C0 2 Et 




114:R 1 =CH 2 C0 2 H 
-115:R 1 =CH 2 CONH 2 
-116:R 1 =CH 2 CONHEt 
-1 17:R 1 = CH 2 CH 2 CH 2 CONH 2 
-118: R 1 = CH 2 CH 2 CH 2 OCH 2 CH=CH 2 
•119:R 1 =CH 2 CH 2 CH 2 OH 

-120:R 1 = CH 2 CH 2 CH 2 -N 
-121:R 1 =CONMe 2 
<h-£%! 1-106 

M& : 165 - 166 °C W&m®M : x 9 J -/I/- if;n-f;i/ 
7Gmfrtif : C 2 oH, 9 FN 4 02. £ UT 

10 H-Jff© (%) : C, 65.56; H, 5.23; F, 5.19; N, 15.29. 

(X) : C, 65.70; H, 5.19; F, 5.05; N, 15.27. 
NMR (DMS0-d 6 ) 6 : 0.87 (3H, t, J=7.4 Hz), 1.73 (2H, sextet, J=7.2 Hz), 2.58 
(3H, s), 4.14 (2H, t, J=7.2Hz), 4.37 (2H, s), 7.16 (1H, d, J=8.4Hz), 7.17-7.23 
(2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7 Hz). 

15 1-107 

MA: 177 - 178 *C ff&Attft : »»xf-/l>-^*tf> 
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7uMt#*T : C 2() Hi fl FN 4 0 2 .£ LX 

IHIfil (X) : C, 65.56; H, 5.23; F, 5.19; N, 15.29. 
4Mfrfi6 (X) : C, 65.59; H, 5.19; F, 4.96; N, 15.22. 

NMR (DMSO-dg) 6 : 1.55 (6H, d, J=6.9 Hz), 2.58 (3H, s), 4.37 (2H, s), 4.74 
5 (1H, quint, J=6.9 Hz), 7.17-7.23 (2H, m), 7.29 (1H, d, J=8.7 Hz), 7.48 (2H, 
dd, J=8.4, 5.4 Hz), 7.48 (1H, d, J=8.4 Hz). 

ih-sm 1-108 

: 240 - 243 °C Wtti&mm : J -)), 
TbmfrVf : C 18 H 15 FN 4 0 2 .tbT 
10 ft ft fit (X) : C, 63.90; H, 4.47; F, 5.62; N, 16.56. 
Alrm (%) : C, 63.63; H, 4.50; F, 5.46; N, 16.33. 

NME (DMS0-d 6 ) 6 : 2.54 (3H, s), 3.73 (3H, s), 4.37 (2H, s), 7.14 (1H, d, J=8.4 
Hz), 7.17-7.23 (2H, m), 7.45 (2H, dd, J=9.0, 5.4 Hz), 7.53 ( 1H, d, J=8.4Hz). 
<h&%) 1-109 
15 : 195 - 197 °C : WW.^ 

7c3t##r : C 20 H 19 FN 4 0 3 .i: IT 

H-ftfll (X) : C, 62.82; H, 5.01; F, 4.97; N, 14.65. 
£*rfit (X) : C, 62.64; H, 5.00; F, 4.83; N, 14.52. 

NMR (CDC1 3 ) 6 : 1.17 (3H, t, J=7.0 Hz), 2.68 (3H, s), 3.46 (2H, q, J=7.0 Hz), 
20 4.37 (2H, s), 5.47 (2H, s), 7.01 (1H, d, J=8.7 Hz), 7.03-7.09 (2H, m), 7.35 
(2H, dd, J=8.7, 5.4 Hz), 7.53 (1H, d, J=8.7 Hz). 

1-110 

Hjftl : 203 - 205 °C n^^mU : H^x^;w 
7X>mfrffi : C 2I H 21 FN 4 0 2 .0.5H 2 0 tLX 
25 ft ft fit (X) : C, 65.07; H, 5.67; F, 4.90; N, 14.45. 
##ffii (X) : C, 65.06; H, 5.52; F, 4.69; N, 14.42. 

NMR (CDCI3) <5 : 0.96 (6H, d, J=6.6 Hz), 2.20 (1H, m), 2.62 (3H, s), 3.88 (2H, 
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d, J=7.5 Hz), 4.37 (2H, s), 6.87 (1H, d, J=8.4 Hz), 7.03-7.09 (2H, m), 7.35 
(2H, dd, J=8.7, 5.4 Hz), 7.49 (1H, d, J=8.4 Hz). 
1-111 

WiH: 154 - 156 "C W&m®M : x*y-;W 
5 7i,mftVT : C 23 H 23 FN 4 0 4 .1.1H 2 0 £ LX 

mnm u) : c, 60.28; h, 5.54; f, 4.15; n, 12.23. 

#*ftt (%) : C, 59.97; H, 5.08; F, 4.37; N, 12.10. 

NME (CDC1 3 ) 6 : 1.26 (3H, t, J=7.0 Hz), 2.10 (2H, quint, J=7.1 Hz), 2.36 (2H, 
t, J=6.7 Hz), 2.62 (3H, s), 4.15 (2H, q, J=7.2 Hz), 4.17 (2H, t, J=7.4 Hz), 
10 4.27 (2H, s), 6.94 (1H, d, J=8.7 Hz), 7.03-7.09 (2H, m), 7.34 (2H, dd, 
J=8.7,5.4 Hz), 7.51 (1H, d, J=8.7 Hz). 
<h£® 1-112 

: 219 - 221 v nmm&m \ J-)\> 

Ttmfttt : C 21 H 19 FN 4 0 4 .£UT 
15 Wrnm (50 : C, 61.46; H, 4.67; F, 4.63; N, 13.65. 
fttitm (%) : C, 61.38; H, 4.57; F, 4.43; N, 13.59. 

NMR (DMS0-d„) 6: 1.92 (2H, quint, J=7.3 Hz), 2.30 (2H, t, J=7.2 Hz), 2.55 
(3H, s), 4.19 (2H, t, J=7.3 Hz), 4.37 (2H, s), 7.17 (1H, d, J=8.4 Hz), 
7.17-7.23 (2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.53 (1H, d, J=8.7 Hz). 
20 fc£4fc 1-113 

Mti : 246 - 248 V g&gl&gg : * * J 
7C*^*r : C 2 ,H, 9 FN 4 0 4 .£: Lt 

tWfi (%) : C, 61.46; H, 4.67; F, 4.63; N, 13.65. 
#4fffit {%) : C, 61.26; H, 4.58; F, 4.45; N, 13.52. 
25 NMR (DMSO-d 6 ) 6 : 1.22 (3H, t, J=7.2 Hz), 2.51 (3H, s), 4.18 (2H, q, J=7.1 
Hz), 4.37 (2H, s), 5.21 (2H, s), 7.14 (1H, d, J=8.7 Hz), 7.17-7.23 (2H, m), 
7.45 (2H, dd, J=8.7, 5.4 Hz), 7.53 (1H, d, J=8.4 Hz). 
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<bHr«a 1-114 

HjA : 291 - 292 °C : ^ * y 

7C^^«f : C, 9 H 1S FN404.1.4H 2 0 i: LT 
IHIffl (X) : C, 55.99; H, 4.40; F, 4.66; N, 13.75. 
5 #*ftt Of) : C, 55.69; H, 4.10; F, 4.45; N, 13.49. 

NMR (DMS0-d 8 ) 6 : 2.48 (3H, s), 4.37 (2H, s), 5.09 (2H, s), 7.14 (1H, d, J=8.7 
Hz), 7.17-7.23 (2H, ■), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7Hz). 

fbStt I-H5 

Mk& : 292 - 297 *C Wigm®® : x* J -)V 
10 7c3l#W : C, 9 H,jFN 8 O s .1.0H 2 0 t bT 

tHFft (X) : C, 57.14; H, 4.54; F, 4.76; N, 17.54. 
(X) : C, 56.99; H, 4.22; F, 5.04; N, 17.49. 

NMR (DMS0-d 6 ) 6 : 2.48 (3H, s), 4.37 (2H, s), 4.84 (2H, s), 7.06 (IB, d, J=8.7 

Hz), 7.17-7.23 (2H, m), 7.40 (1H, brs), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.52 
15 (1H, d, J=8.7 Hz), 7.78 (1H, brs). 

fc&m 1-116 

: 292 - 295 °C Si£fl®& : x* J -)V 
7cfH#W : C 2 ,H 20 FN 5 0 3 .0.8H 2 0 t UT 
!!■*« (50 : C, 59.51; H, 5.14; F, 4.48; N, 16.52. 
20 aWfit (35) : C, 59.56; H, 4.73; F, 4.31; N, 16.69. 

NMR (DMSO-d 6 ) 6 : 1.04 (3H, t, J=7.2 Hz), 2.48 (3H, s), 3.07-3.16 (2H, m), 
4.37 (2H, s), 4.83 (2H, s), 7.05 (1H, d, J=8.4 Hz), 7.17-7.23 (2H, m), 7.45 
(2H, dd, J=8.7, 5.4 Hz), 7.52 (1H, d, J=8.7 Hz), 8.35 (1H, t, J=5.3 Hz). 
<k&® 1-117 

25 ®&: 270 - 272 °C W&&®m : ttJ-fr 
7U^a*f : C 21 H 20 FN 5 0 3 .0.2H 2 0 t LX 
If-** (%) : C, 61.07; H, 4.98; F, 4.60; N, 16.96. 
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ftffim (%) : C, 61.15; H, 4.87; F, 4.44; N, 16.74. 

NMR (DMS0-d 6 ) 6: 1.91 (2H, quint, J=6.9 Hz), 2.11 (2H, t, J=7.2 Hz), 2.56 
(3H, s), 4.17 (2H, t, J=7.2 Hz), 4.37 (2H, s), 6.81 (1H, brs), 7.17 (1H, d, 
J=8.4Hz), 7.17-7.23 (2H, m), 7.45 (2H, dd, J=8.7, 5.7 Hz), 7.52 (1H, d, J=8.4 
5 Hz). 

fb£t> 1-118 

g$|j£ : 128 - 130 V nf££k®t£ : x * J -^-x^l/x-x^ 
7t%ftl8x : C 23 H 2 sFN 4 0 3 . t LT 

tt*tt (%) : C, 65.39; H, 5.49; F, 4.50; N, 13.26. 

10 frtifm (30 : C, 65.36; H, 5.34; F, 4.38; N, 13.19. 

NMR (CDC1 3 ) 6 : 2.06 (2H, quint, J=6.1 Hz), 2.64 (3H, s), 3.33 (2H, t, J=5.6 
Hz), 3.92-3.95 (2H, m), 4.25 (2H, t, J=6.6 Hz), 4.27 (2H, s), 5.19-5.32 (2H, 
m), 5.87-5.97 (1H, m), 6.93 (1H, d, J=8.4 Hz), 7.03-7.08 (2H, m), 7.35 (2H, 
dd, J=8.7, 5.7 Hz), 7.50 (1H, d, J=8.7 Hz). 

15 1-119 

: 146 - 148 »C : x*y-;b 

7tmfrtif : G 2 oH, 9 FN 4 03.1.2H 2 0 t LT 

mnm (%) : c, 59.46; h, 5.34; f, 4.70; n, 13.87. 

#«ffflt (%) : C, 59.69; H, 5.45; F, 4.66; N, 12.92. 
20 NMR (CDC1 3 ) 6 : 2.04 (2H, quint, J=6.2 Hz), 2.66 (3H, s), 3.64 (2H, t, J=5.7 
Hz), 4.27 (2H, s), 4.28 (2H, t, J=6.6 Hz), 6.97 (1H, d, J=8.4 Hz), 7.03- 
7.08 (2H, m), 7.35 (2H, dd, J=8.7, 5.4 Hz), 7.51 (1H, d, J=8.7 Hz). 

1-120 

Mti : 246 - 247 'C : J-)\, 

25 7tm%m : C 28 H 22 FN 5 0 4 .i: UT 

tHVtt (%) : C, 65.75; H, 4.34; F, 3.71; N, 13.69. 
frffim {%) : C, 65.66; H, 4.34; F, 3.69; N, 13.69. 
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NMR (DMS0-d 6 ) 6 : 2.08 (2H, quint, J=6.9 Hz), 2.55 (3H, s), 3.66 (2H, t, J=7.1 
Hz), 4.29 (2H, t, J=7.2 Hz), 4.37 (2H, s), 7.17-7.23 (2H, m), 7.19 (1H, d, 
J=8.7 Hz), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.50 (1H, d, J=8.7 Hz), 7.78-7.85 
(4H, id). 
fc^fc 1-121 

M& : 245 - 249 °C jl^lil : J -;!/-* «xf^ 
NMR (CDCI3-CD3OD) <?: 2.67 (3H, s), 2.82-3.35 (6H, brs), 4.29 (2H, s), 6.88 
(1H, d, J=8.7 Hz), 7.03-7.09 (2H, m), 7.45 (2H, dd, J=8.7, 5.4 Hz), 7.59 (1H, 
d, J=8.7 Hz). 



mmm 2 7 
its® 1-122 

OMe O OMe 



Me0 2 C 



yV V - h 2 nhnYiTV . 

H H 

69 70 



Nl-^'H 1 ? Me M J<-N OH 

HN ^Ai . HN -"°Yt^ 

^ SS3I8 W 
M H 

71 1-122 

m 1 

flj-g-^ 69 (5.97 g, 27.1 mmol) © x* ^ -;i>(81ml) i§$fc:^ tF?J>>-* 
ID ft (16.3il)Sjta;iin*ft««bfc. 2l$|tB%x tK7^>-*« (16.3ml) ftil 
»U * 6fc 3^Hin^^ML/fc, ««ETSS^ ft 6 ftfc*l£*i!iil ft -f 
V7Dt;V7;i/3-;n!iif -70 (5.28 g, 24.0 mmol) ftft*f&&£ 

i: UTJR*8 8 %X-n fco 
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NMR (DMS0-d 6 ) 6 : 2.49 (3H, s), 4.36 (3H, s), 4.49 (2H, brs), 7.11 (1H, d, 
J=8.4 Hz), 7.59 (1H, d, J=8.4 Hz), 9.14 (1H, brs), 12.45 (1H, brs). 

<b£38) 70 (150 mg, 0.681 mmol) CD h ;i/x >(3ml ) — THF(3ml ) — DMF(3ml )®m 
5 fc N 7x^;^^^V->7t-F (92 mg, 0.681 mmol) 8 0°CT-3 0# 

mmnvtzo fcifomzv^tv^isfr-bfrxm 5. k (155 ig, 0.749 mod * 
Ida. s e>£ 8 o-c-e 1 6mrmnLtz, **mztz'&, wa^^-effltHu 

10 (9:1 v/v) -C&fcHUTff £tlfc@ft$ICD#®£MJET0liibfc o #6 

*lfe*gS*W V7D;W-;v*e«S^lb, flj-&«r71 (143 mg, 0.445 mmol) * 

: 231.5 - 233 °C S*SIH§8£ : ^V7d;V-^ 
7c3?#;|ff : C, 7 H 15 N 6 0 2 i: UT 
15 tf-JMI (%) : C, 63.54; H, 4.71; N, 21.79. 
^«f« (X) : C, 63.18; H, 4.67; N, 21.35. 

NMR (DMS0-d„) 6: 2.53 (3H, s), 4.32 (3H, brs), 6.98-7.03 (1H, m), 7.24 (1H, 
brs), 7.34-7.39 (2H, m), 7.51 (1H, d, J=8.7Hz), 7.63 (2H, d, J=8.7Hz), 10.57 
(1H, brs), 12.65 (1H, brs). 
20 $ 311 

51*08 4©* lX«fcH«0£j&*fTV^ fc^fc 71 (358 mg, 1.11 mmol) 
bMQl 1-122 (75 mg, 0.244 mmol) Zm&&&b UTJR^ 2 2 %Trl#fco 

g&£ : >3oo e c nm^mm : 

TC^^-ff : C 16 H 13 N 6 0 2 . (H,0) 0 . 5 fcUt 
25 ff-M (%) : C, 60.75; H, 4.46; N, 22.14. 
#M (X) : C, 60.55; H, 4.49; N, 21.77. 

NMR (CD 3 0D) 6 : 2.61 (3H, s), 7.05-7.16 (2H, m), 7.36-7.41 (2H, m), 7.50-7.58 
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(3H, m). 



%mm2 7<D&m&\zmb, ik&® 1-123 *<sm\,tc 



Q 

HN 




N-N OH 

v !1 1 



N 
H 



1-123 



5 ta&Ql 1-123 

: >3oo -c nmmmm : 

TC^^tJf : C 16 H l2 NF 5 0 z . (H 2 0),.„ h UT 
H-fflS (X) : C, 55.98; H, 4.11; N, 20.40; F, 5.53. 
frffim (%) : C, 56.01; H, 4.23; N, 20.16; F, 5.31. 
10 NMR (DMS0-d 3 ) 6 : 2.57 (3H, s), 7.18-7.26 (3H, m), 7.47 (1H, d, J=8.4 Hz), 
7.62-7.67 (2H, m), 10.81 (1H, brs). 

^S6#) 2 8 
fbHrti 1-124 
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1-124 



72 (3.03 g, 10.0 mmol)> 7 y <b -b %/ <7 A (3.45 g, 22.7 mmol) *«t 
lFHI^(3>'<>S'y?>7*h>)^l7j>*A(0) (137 mg, 0.150 mmol) <DV 
5 **-tf-> (6 ml) MfcCgfiT? h *) -tert-7 ?■ ))/ 7* 7 4 > (133 mg, 0.605 
mmol) 0P**y> (6 ml) ft flu h >j T^H^;]/** ^- V (3.15 ml, 10.5 
mmol) Sji^iPX.N 1 0 0°C^ 2 4l$N]tttb&. SJSfeft** 'J*m5IU 

5A*Dvbaf57*-CttU ^^1r>-SS|xf;K2:l v/v)Tft 
10 tBbfc„ eWfcKDa-IffciftffTftlBU fb^tJ 73. (419 mg) 
$1 4%T"f#fco 

NMR (CDC1 3 ) <? : 3.13 (3H, s), 3.98 (3H, s), 4.01 (3H, s), 5.57 (1H, d, J=10.8 
Hz), 5.92 (1H, d, J=17.4 Hz), 6.57 (1H, d, J=10.8, 17.4 Hz), 8.25 (1H, s). 

15 nmm3ts*vmmm9 t^moRsnttn^ fc-smuzmc, 
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fl3-&» 74 (153 mg, 0.420 mmol) £ <fctf IQ%J19S>Q A (16.4 mg)CD* * 
(5 ml) l^H©*fitgffl^T> M-C 3 B#HgiS# Ufco 

5 £PT h^:7^ -CfaU MifJI/-^ 9 J—fr (30:1 v/v) "C&tijUfco 

g®ywfrm*m&T mm it^mis (in mg) * assign i: utik^7 2% 

NMR (CDCI3) <5 : 1.34 (3H, t, J=7.4 Hz), 2.66 (3H, s), 3.03 (2H, q, J=7.4 Hz), 
3.96 (3H, s), 4.19 (3H, s), 4.28 (2H, s), 7.04 (2H, m), 7.38 (2H, m), 7.54 
10 (1H, s). 
I81g 

£JB0!4®» H«i:Hiai©£jfeSfTV\ % fls^ft 75 (111 mg, 0.303 mmol) * 
fcfc^fc 1-124 (71 mg) ZM&®mtLX$mL6 4%T!»fe. 
tt£ : 181 - 182 °C : 
15 7Gfil##r : C, 9 H 17 FN 4 0 2 t It 

ft** (X) : C, 64.76; H, 4.86; N, 15.90; F, 5.39. 
ftffim (%) : C, 65.15; H, 5.01; N, 15.32; F, 5.13. 

NMR (DMS0-d 6 ) 6: 1.26 (3H, t, J=7.4 Hz), 2.54 (3H, s), 3.02 (2H, q, J=7.4 
Hz), 3.91 (3H, s), 4.37 (2H, s), 7.21 (2H, m), 7.27 (1H, s), 7.44 (2H, m), 
20 10.39 (1H, brs). 

IB (KBr) : 3421, 1621 cm' 1 . 

mmm 2 9 

1-125 
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1-125 



£ 1 IS 

£tfc (J. Heterocycl. Chem., 23, 665-668, (1986)) HJE8©rti'&4& 76 (3.85 g, 
18.6 mmol) (5.14 g, 37.2 mmol) ®7tb>-^^^^* 

5 K (4:1 v/v, 75 ml) IltCSats ^.d^t^f-JV (3.50 ml, 56.2 

mmol) fcjDiU 2B#|HJiD*MBttUfc. EJS*fc*if>T% 2 8§J£«R*iD;l*i|0 U 

-BK^^;K2:1 v/v) -T?&tHUfco B«»<0£HS«BET*»LT»&n&IS 
io Att4>a$ft3>'f v:/nK;px-y*-^*tf:/TWII»*fxv^ fls£*j 77 

(2.45 g) £&&if£Il£LTJK^6 0%Tf#fc. 

NMR (CDC1 3 ) 5: 1.44 (3H, t, J=7.2 Hz), 4.47 (2H, q, J=7.2 Hz), 4.57 (3H, 
s), 7.38 (1H, dd, J=4.5, 8.7 Hz), 7.80 (1H, dd, J=1.2, 8.7 Hz), 8.61 (1H, 
dd, J=1.2, 4.5 Hz). 
15 I2XS 

77 (2.37 g, 10.7 mmol) J -JV (25 ml) ^jStSfift 

(5mi) *jn*, 1 mmmmmm u;<=o o °c£#jp Lxmm 
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UfelBfi*3KUfcflK x*y-;n?ffi&U 78 (1.59 g) &fttfifSJ|£ 

flj-&4» 78 (1.59 g, 7.67 mmolK p-7WD7i.;Hf| (1.33 g, 8.46 mmol) 
5 ^itf l-bFa + i/^^Vh'JT 1 /-^ (203 ig, 1.50 mmol) ffirf^tFn 
77>-^^f;V*^A7? I* (4:1 v/v, 37.5 ml) JgS^fc^S^ l-x^;v- 

3-(3-5>**/i>:rs ; 7p e;io**#s>-f $ FffiKffl (1.66 g, 8.66 mmol) ^in 

2l$F£®#Ufc 9 (75 nl)£jrFUfc«U ££>K;!k#Ts 

7jc (75ml)£iITLfco lftBlfeSa«51iS(l^ *-C8s&U 79(2.36 
10 g) £&fii££fli: LTiK^9 0 %H%tzo 

NMR (DMSO-dj) : 3.55 (2H, s), 4.42 (3H, s), 7.16 (2H, ■), 7.37 (2H, m), 
7.55 (1H, dd, J=4.7, 8.6 Hz), 8.11 (1H, dd, J=1.2, 8.7 Hz), 8.65 (1H, dd, 
J=1.2, 4.7 Hz), 9.96 (1H, brs), 10.30 (1H, brs). 

15 fc£t)79 (314 mg, 0.915 mmol) fc**$'JHb !) > (3 ml) 3 (SRI 

MmmLtzo »mo**i'WLtti u >zm&T%&Lxft interns t> 

T-&#b&&s HMKx*-;i,T!||t&||fcfTV^ ft£tl80 (205 mg) *m%&mmt 

20 NMR (CDClj) 6 : 4.30 (2H, s), 4.57 (3H, s), 7.06 (2H, m), 7.36 (3H, m), 7.80 
(1H, m), 8.62 (1H, m). 
i§ 5 Ii 

*««4©*lxSi:H«0gJ6*fT^ N fc&m 1-125 Sfcfilgrlli: UTJR* 

25 : 220 - 223 °C fftSB&ft : 7^b-h y ji, 

7cffS##f : C 16 H, 0 FN 3 03 illt 

tf-Jftt (X) : C, 61.74; H, 3.24; N, 13.50; F, 6.10. 

159 



WO 02/070486 



PCT/JP02/01778 



#tfftt (50 : C, 61.73; H, 2.92; N, 13.51; P, 5.92. 

MMB (DMSO-dg) 6: 4.40 (2H, s), 7.22 (2H, m), 7.44 (2H, m), 7.54 (1H, dd, 
J=4.5, 8.4 Hz), 7.80 (1H, dd, J=1.2, 8.4 Hz), 8.65 (1H, dd, J=1.2, 4.5 Hz), 
11.71 (1H, brs). 
IE (Or) : 3431, 1651 cm" 1 . 



mmm 3 0 

IbHrti 1-126 




1-126 

m 1 1§ 



<b-&tl79 (482 mg, 1.40 mmol) 0HH> (10 ml) mmfolzgWC Lawesson 
§£3j£ (1.20 g, 2.82 mmol) SiDx> 1 ttffitommM U tco Sl^iEfSbti 

(50:1 v/v) T&aiufco gmtyvftwzmmTmm^T'&ibtitc&ik®. 

®®Z*mn*?-Jl-^*V>T:nmmZft^, 4bi^81 (383 mg) ZM&fam 
t bTiR^8 8 %~entz.o 

NMR (CDC1 3 ) 6 : 4.49 (2H, s), 4.55 (3H, s), 7.06 (2H, m), 7.33 (2H, m), 7.34 
(1H, dd, J=4.7, 8.4 Hz), 7.83 (1H, dd, J=1.2, 8.4 Hz), 8.58 (1H, dd, J=1.2, 
4.7 Hz). 
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*tt0i4©*iiai:iai*©fij&fcfTK {b^ti 1-126 *m%&&mt utjk 

^8 6%T!»fc. 

: 261 - 265 °C : 5^^f^W7? H-Mi^* 

7G*#*f : C 16 H 10 FN 3 0 2 S U X 
5 ft** (X) : C, 58.71; H, 3.08; N, 12.84; F, 5.80; S, 9.80. 
ftffitiL (%) : C, 58.47; H, 2.88; N, 12.75; F, 5.59; S, 9.54. 
NMR (DMSO-d 6 ) 6 : 4.54 (2H, s), 7.21 (2H, m), 7.46 (2H, m), 7.52 (1H, dd, 
J=4.7, 8.4 Hz), 8.12 (1H, dd, J=1.2, 8.4 Hz), 8.62 (1H, dd, J=1.2, 4.7 Hz), 
12.05 (1H, brs). 
10 IE (KBr) : 3448, 1637 cm" 1 . 





N O N M V N-N S 

. ^°Yr^ 

^N^N g i X g N N 

H X H X 

1-62 1-127 

15 Jg 1 Ig 

fc&m 1-62 (393 mg, 1.16 mmol) <D M y V V (4 ml) ®S?ii££g&-e3£S&fl; 
-U > (282 mg, 1.27 mmol) &j6d*s 6 ftmftlfftStt Lfc. SJfe*C*^Tx 7j< 
(12 ml), 2*g£ig$? (4 ml) **?Min*fc. *rfflUfetta***U *T?ft?#U 

tz'&s y^f;^;i/A75 H-esiS«*ffvK <b^-» 1-127 (111 mg) 

20 Si:bTJK*2 7 96T?#fe. 

WL& : >300 °C S^ffijg^ : K 

NMR (DMS0-d 6 ) 6: 2.72 (3H, s), 3.80 (3H, s), 4.44 (2H, s), 7.19 (2H, m), 
7.42 (2H, m), 9.21 (1H, s), 14.37 (1H, brs). 
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10 



3 2 
lh-&m 1-128 

OH OH OMe 

& Br t5tH B xb 

ili§ ^^"O f2lg ^^o 

82 83 84 



OMe OMe 

. 0HC yVI 



i3lg W^cf" i4lg W^cf~ fg5X;g 

85 86 



H O OMe v „ , 




87 



H7X| 
88 



Hn-N oh 

1-128 

ins 

4-t Y a*is-2-*m^>"J#*W-)l 82 (3.83 g, 25.7 inmol) (Dmh*3-\/ 
> (85 ml) ®W.£MUTZi>'( V 7"D 5 > (0.36 ml, 2.57 mmol) t 11-7 

D***$/W5K (4.57 g, 25.7 mmol) <Dmt* (150 il) 8fc*ftl*. x 

fee ;&$5Ji£ 1 o%n^ 5 h u £A7j<»s tt«A**-cjnft«fe» 

>-^v7Dt:;n-Tf (1:1) ©fl^SHTifefrU ib&m 83 

« (4.83 g) SiMltltffeo 
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NMR (CDCI3) 6 : 2.71 (3H, s), 6.97 (1H, d, J=8.4 Hz), 7.44 (1H, d, J=8.4 Hz), 

9.39 (1H, brs). 

I21g 

ibS®) 83 (4.67 g, 20.5 mmol) <D DMF (40 ml) mmzmUXMB* U £ A (3.68 
5 g> 26.7 mmol)i:<t3'fb^5 L ;i/ (1.91 ml, 30.8 mmol) ^APx., 1 ffim&W 

Ltzo RfoWLtzfrt 1 o%MM*mz., mm^f-fr-zmuiLtzo %nm* 1 o % 

10 TmmLXs -fb^r^I 84 (3.46 g) *m&tiift®t LXm*7 0 %T?#fc 0 

NMR (CDCI3) d : 2.62 (3H, s), 4.38 (3H, s), 7.01 (1H, d, J=8.7 Hz), 7.43 (1H, 

d, J=8.7 Hz). 

I3II 

7^fb-te^^A (1.02 g, 6.73 mmol ) s h V Z ( V 5 s b > ) f 

15 /l?yf>A(0) (42 mg, 0.0459 mmol) <Dig-&tl£s 84 (740 mg, 3.06 mmol) 

<DV**V> (8ml) Ms h U -tert-^f-;U*^7 > (37 mg, 0.183mmol) © 
*J**V> (4 ml) h U ^?-;Hf-;U^^±> (0.98 ml, 3.36 mmol) £ 

20 ii'D7h^77^-t<ij-b, ^^■9->-S^x^-;K8:l v/v)fS!Ulfc 0 165 
»©£BI**JSET««l/'tx fbl§r^85 (260 mg) ZM&Wtot l/TJR*4 5 % 

xmtzo 

NMR (CDCI3) 6 : 2.60 (3H, s), 4.31 (3H, s), 5.24 (1H, dd, J=11.4, 1.5 Hz), 
5.68 (1H, dd, J=17.7, 1.5 Hz), 7.08 (1H, d, J=8.4 Hz), 7.11 (1H, dd, J=17.7, 
25 11.4 Hz), 7.42 (1H, d, J=8.4 Hz). 

i4i§ 

it&Vd 85 (296 mg, 1.56 mmol) <D THF (8 ml) *^T, hV * =f-)\/7 
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• =.7kmm (191 mg, 1.72 mmolh * (0.4 mlK 5%H®fb;fr 
*^£A7jcM (0.40 ml, 0.0782 mmol) <&iDx. N Mtj 2 fl$|||ft$ b tc 0 KJSS 

mg) £*lfitfiJtt^ bt^fco 

Z©^;fr-;i/*|ia# (315 mg, 1.41 mmol) © THF (12 ml) 

h V t>k (362 mg, 1.69 mmol) 7jc&$ (3 mL) SiD^, 

btzo mmzmmmzisx, 86 (245 mg) *m&m&t u-cik^s 2 %-e 

f# /fe o 

NMR (CDCI3) 6: 2.64 (3H, s), 4.49 (3H, s), 7.12 (1H, dd, J=8.4, 0.9 Hz), 
7.82 (1H, d, J=8.4 Hz), 10.47 (1H, d, J=0.9 Hz). 
15 I5H 

fb£tl86 (240 mg, 1.26 mmol )<D * * J (5 ml)- S^*-? > (5 ml) 
^M(3^£-e s 2-^^;i/-2-^x> (4ml) mmmWLi- V U fPh (590 mg, 6.53 
mmol) £ t) /vM-7kmi- V U ^An^ffitl (783 mg, 5.02 mmol) OzkM (6 ml) 

bT> r&^tf >$*Hft (264 mg) 

&fc> C©7b;i/7H>^cri^^ (264 mg, 1.26 mmol) ^M9®i2xSt 
<b£t> 87 (330 mg) «&*£H £ bTJR^ 7 4 %-C-#fc„ 
25 IS 6 It 

mmm 9©|3 X}g£ftl^ <b£t) 87 (176 mg, 0.493 mmol) if bibSm 88 (128 
mg) £&&*§Hi: bTJRJ^7 7%tffe, 
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NMR (CDCI3) 6 : 2.64 (3H, s), 4.26 (2H, s), 4.41 (3H, s), 7.04 (2H, m), 7.18 
(1H, d, J=8.4 Hz), 7.35 (2H, m), 7.79 (1H, d, J=8.4 Hz). 

mMm4(0m lXgt^, fb£tl 88 (123 ing, 0.362 mmol) tUbfo-Sm 1-128 
5 (79 mg) Zm&l&ilit UTJR^6 7%-£f# feo 

Witi : 178 - 179 e C W®&®m : ^DD*;Vi;-i^-jV 
7U$&ft%T : C 17 H 12 FN 3 0 3 k. L>X 

H-gflt (SO : C, 62.77; H, 3.72; N, 12.92; F, 5.84. 
fttifm (%) : C, 62.71; H, 3.62; N, 12.88; F, 5.72. 
10 NMR (CDC1 3 ) 6 : 2.66 (3H, s), 4.28 (2H, s), 7.07 (2H, m), 7.11 (1H, d, J=8.7 
Hz), 7.35 (2H, m), 7.62 (1H, d, J=8.7 Hz), 10.73 (1H, brs). 
IR (KBr) : 3431, 1649, 1612, 1549, 1518, 1489, 1381, 1232 cm' 1 . 

mmm 3 3 

15 i\j-&m 1-129 
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S Am F Y^1 O O OH 

V"*' i3Xl HH 



92 




,, N OH 



1-129 

llil 

flS-&* 89 (22.4 g, 231 mmol) CD IMS (200 ml) »fl^SfxK>>^fb 
>TD>iyxffl/ (47.0 ml, 230 mmol) fcJniU 2 B$HMil$iE bfco SJ&tt 

U <t&® 90 (34.4 g) bTJR*6 7 

NMR (DMS0-d 6 ) 6 : 1.27 (3H, t, J=7.2 Hz), 2.29 (3H, s), 4.22 (2H, q, J=7.2 
Hz), 6.12 (1H, s), 8.51 (1H, s), 12.94 (1H, brs). 

i2ig 

10 flj-^tF 90 (2.00 g, 10.7 mmol) 1 1 jjcffito (2 ml) ©S^ttft 1 

5^Hinl*J§^bfeo SkftTs 7j< (8 ml) §ADx.> *f(iJbfe|gaS5$bfe^ 
* N x— r;i/T-M^^r#bx <fb£$3 91 (1.27 g) £*B&£!ril bTJR^ 6 8 %7? 

NMR (DMS0-d 6 ) <5 : 2.30 (3H, s), 6.09 (1H, s), 8.53 (1H, s), 9.83 (1H, brs). 
15 % 3 X*§ 

166 



WO 02/070486 



PCT/JP02/01778 



mmm2 9©*3xei:Hi*t©fij&«fTV^ <b£t> nom&f&ydzmtzo 

*JSm©anx«fcni#®EJ&*frv^ Ib^rti 1-129 zmn&&§kt Utft 
91 * &»*JR* 9 

m : >3oo °c nm&mm : y- y 

NMR (DMS0-d 6 ) 6 : 2.32 (3H, s), 4.34 (2H, s), 6.18 (1H, s), 7.21 (2H, m), 
7.42 (2H, m), 8.57 (1H, s), 13.14 (1H, brs). 
IR (KBr) : 3427, 1674 cm" 1 . 

MM® 3 4 
ih<&® 1-130 
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OMe OMe 
MeOgCy^NOa HOgCw^NOa 

2 93 

H O OMe F )=\ 

94 CI 

95 



,NO ; 



2 




R 



R 




<U> M.ki «... HJ^ oh 




^J-N OMe ^oVvN 

H 



H 

1-130 



97 

ins 

flj£-fJ 2 (2.00 g, 7.67 mmol) CDi#y-;i/ (10 ml) MfcM"? 1 fi^Tk 
•ftthU*A**» (10ml) 5 0^5 0^^16, S^iC* 

7 Jc (40ml) tmm&i, lSgth'J^At^bfeoMS«ETSib, -fb-^tr 
93CDfI£$48l (1.95 g) £*§fc e 

NMR (CDClj) 6: 4.03 (3H, s), 5.87 (2H, brs), 8.17 (1H, s). 
|2lg 

fc&W 93 (1.95 gK p-7WD7i^»thl«7yH (1.48 g, 8.80 mmol) 
£cfctf 1-k Hn*J/^>»; h U T ^ — ;u (213 mg, 1.58 mmol )© DMF (20 ml) & 
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(1.68 g, 8.76 mmol) £#Dx.> lB$[@«Ufco K/i&*tMTfzk (180 ml) £ 

« 94 (3.04 g) fcHSifclii: bXik-£t®}2ftt>mWMi 0 0%T-fffco 
5 NMR (DMS0-d 6 ) 6: 3.52 (2H, s), 3.84 (3H, s), 6.59 (2H, brs), 7.15 (2H, m), 
7.35 (2H, ■), 7.56 (1H, s), 10.09 (1H, brs), 10.27 (1H, brs). 

10 ^4 x*i 

fti£tl95 (2.12 g, 5.60 mmolX 10^7 hWL% (402 mgh h'JxW 
5> (8 ml) <D*t> J -)V (80 ml) 4 f(,E©7.k3&#H^T> MMT-15B# 

H8s#Ufc<, £Jfc$£3$L;fc3L 3$7>£>&&£^JET®£UT^£ftfc3g;* 
SMxfM'*RU, 7j< (20 ml), tgft&itTk (20ml) T-ft^Ufc^ SKR* 

-^dr1f->-?Mll£fT^ ft^tl 96 (1.54g)£Jfc£fc!iF H i: UTM8 8 %TJ» 

NMR (CDC1 3 ) <? : 3.55 (4H, br), 3.75 (3H, s), 4.24 (2H, s), 6.55 (1H, d, J=8.7 
Ez), 7.04 (2H, m), 7.27 (1H, d, J=8.7 Hz), 7.34 (2H, m). 
20 ^5 IS 

Skfc*s7> (181 mg, 1.62 mmol) ©7k (2.5 ml) M£g^-^bi§rtf 96 (493 
mg, 1.57 mmol) <D**;-)V (5 ml) $§}fc£$iTU 2 0 B#|?a®# Ufco KfcW. 

Tk-CJI&ife&U -fb^t)97 (504 mg) *m&@Bt UtJK^9 5%tfSfc 0 
25 NMR (DMS0-d 6 ) (5: 4.04 (3H, s), 4.33 (2H, s), 6.42 (2H, brs), 6.96 (1H, d, 
J=8.1 Hz), 7.21 (2H, m), 7.28 (1H, d, J=8.1 Hz), 7.44 (2H, m), 11.18 (1H, 
brs). 

169 



WO 02/070486 



PCT/JP02/01778 



nmm4<!)mixm£mm<DB.fo*iT\,\ its® 1-130 *m&&$kt utjr^ 

6 3 

m& : 261 - 266 e C WtiBm®M : T-fe h- b U ;p 
5 75^^«f : C 16 H 13 ClFN50 2 (H 2 0)o.4 i: bT 

ftSHI (X) : C, 51.83; H, 3.81; N, 18.89; CI, 9.56; F, 5.12. 
frtifm (%) : C, 51.91; H, 3.35; N, 18.75; CI, 9.60; F, 5.02. 
NMR (DMSO-d„) 6: 4.39 (2H, s), 7.05 (1H, d, J=8.4 Hz), 7.21 (2H, m), 7.45 
(2H, m), 7.58 (1H, d, J=8.4 Hz), 8.56 (2H, brs), 10.70 (1H, brs), 12.93 (1H, 
10 brs). 

IR (Or) : 1697 cur 1 . 



mmm 3 5 




-131 



15 m 1 ig 

<fb£-$l96 (222 mg, 0.706 mmol) (2 ml) 6 0 °CT'^T-b 

(89.9 mg, 1.04 mmol) £jbQ;U 7 ftMftlttjBft ^ & ° fijife** 0 •CfcfrSl 
bT*fffll/&8a*3ttl/fcSU >>-;i/tJII&8fc&U-fb-&«& 98 (97.2 ig) § 
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NMR (CDClj) 6: 2.76 (3H, s), 2.79 (3H, s), 4.19 (3H, s), 4.32 (2H, s), 7.06 
(2H, n), 7.39 (2H, m), 7.80 (1H, d, J=8.9 Hz), 8.18 (1H, d, J=8.9 Hz). 

*«0U4©MiixsfcRHi<os**ff^N its® 1-131 *mn&&mt lxjsl 

5 ^7 5%-Cflfco 

m& : 226 - 228 "C Bga&ft : 
Ttmfrffi : C l9 H 15 FN 4 0 2 1 UT 

ifgffi (%) : C, 65.14; H, 4.32; N, 15.99; F, 5.42. 

#*ffit (%) : C, 65.10; H, 4.08; N, 16.02; F, 5.37. 
10 NMR (DMS0-d 6 ) 6: 2.70 (3H, s), 2.74 (3H, s), 4.41 (2H, s), 7.21 (2H, m), 

7.46 (2H, ■), 7.52 (1H, d, J=8.7Hz), 8.01 (1H, d, J=8.7Hz), 10.92 (1H, brs). 
IR (KBr) : 3423, 1631 cm' 1 . 



mmm3 so^stft^ <b^« 1-132 




fc&m 1-132 

&j£ : 163- 164 °C m&m®m : *9 J -ft 

NMR (DMS0-d 6 ) 6 : 4.43 (2H, s), 7.21 (2H, m), 7.47 (2H, m), 7.68 (1H, d, J=9.0 
Hz), 8.19 (1H, d, J=9.0 Hz), 8.99 (1H, d, J=1.5 Hz), 9.07 (1H, d, J=1.5 Hz), 
20 11.52 (1H, brs). 



%mm 3 6 

fo&m 1-133 
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l-N OMe 

vyv NH 2 

^NH 2 




,N-N OMe 



N 




0 2 H 



99 



H 




N-n OMe MJn-n OH 

0 UC!r C0NH 2 ° YX^ONH 2 

^ 1-133 

m i ia 

{b£t>96 (943 mg, 3.00 mmol) ®B®. (6.0 ml) »ttfc*frTTJ*>/W 2,2,2 
- b U £ DDT-fe W $ 5 s — h (408 3.30 mmol )> ^^V7ntM^;k7 
5 5> (473 2.72mmol)s mkry^-V A (73 mg, 1.36 uol)£Al*., £ft 
T? 45 ^iSlfU:. fiJfc*C* (15 ml) £#D;LT N *f (B UfcifcaS 6® Lfco 
3®StH3: THF (27 ml) td^ff? C *iK 5 fcfczlcBfli:*- b 'J >> A*?g$ 
(3ml) £i0;t> liaf 1^3 0M#lfc,SMSIiU 2gi£iSmT»£ 
*6»©pH* 3~4i:bfeo *fttUfcfgrffi*3»U &mLX, •fb^^J 99 (770 mg) 

NMR (CDCI3) 6: 4.28 (3H, s), 4.45 (2H, s), 7.06 (2H, m), 7.33 (1H, d, J=8.5 

Hz), 7.39 (2H, m), 7.80 (1H, d, J=8.6 Hz). 

I21g 

ib&ys 99 (250 mg, 0.68 mmol) O^^^A7? K (3.4 ml) 
15 Mt* 1-t KD*S"<> V b D 7V-^ (138 mg, 1.02 mmol K 3?-fV^DK^/ 
o:^-;i/7'§> (473 2.72 mmol), JSfb > ^6- £ A (73 mg, 1.36 mmol K 

^7x-h (531 mg, 1.02 mmol) SflnAx RISK"? 1 l$IHHB8i Lfco 1 
(4Bl)-**-Wttx*-»eDffl£»*caff% unSiixf;K-ttffi 
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A-^^y-;K10:l v/v)T?*abfc. i«Jft©#l!*i*JET«lllbT N 
5 100<!>££jft« (409 mg) 4f g^li: Itflfc. 

NMR (DMS0-d 6 ) (5 : 4.36 (3H, s), 4.40 (2H, s), 7.22 (2H, m), 7.28 (1H, d, J=8.6 
Hz), 7.46 (2H, i), 7.69 (1H, d, J=8.6 Hz), 7.95 (1H, s), 8.26 (1H, s), 13.60 
(1H, s). 
f 311 

10 Mfl4 0*lX££H*CD£j&ftfTV^ fti^ft 1-133 £&*fe*Sil £ LX Jg 
^5 4%xmtzo 
Ttl&frlR : C 17 H, 2 FN 5 03 1 U t 

tUMI (X) : C, 57.79; H, 3.42; N, 19.82; F, 5.38. 
frffim (%) : C, 54.64; H, 3.33; N, 18.17; F, 4.97. 
15 NMR (CDC1 3 ) 6 : 4.39 (2H, s), 7.15 (1H, d, J=8.6 Hz), 7.21 (2H, m), 7.46 (2H, 
m),7.61 (1H, d, J=8.6 Hz), 7.90 (1H, s), 8.27 (1H, s). 

mmm 3 7 

fb^rti 1-134 
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1-134 



* 1 II 

it &® 1-130 (556 mg, 1.65 mmol) CD THF (15 ml) mmtlk&T. h 
TK> (253 1.82 mmol) tMibT-kf-))/ (129 ^1, 1.82 mmol) CD THF (5 ml ) 

ml) §*Qx.t#H?Ufe^{3, 10Xffi«*injfCEJ6tt«> pH « 3~4 bfco tfrfcH 
lfe»ift5ai, *&bT> JF-F-fef-A/^Mf* (327 mg) zmtzo c:n 

(i5mi)ic^Mb> n o'cx-2 2^mmmmm\,tzo 
**«u £ft*'j>*<z>s> x-f-^x-? 1 b-r* ib&m 101 (264 mg) § 

10 m&ffimt btiR^4 1 %t®tz, 

NMR (CDC1 3 ) 6 : 2.17 (3H, s), 4.20 (3H, s), 4.34 (2H, s), 7.21 (2H, m), 7.30 
(1H, d, J=8.3 Hz), 7.44 (2H, m), 7.47 (1H, d, J=8.2 Hz). 

*jfim©« ii8i:wtK<z>KJfc*fTV^ ih&m 1-134 *m&m$t> t b tjr^ 2 

15 2%Tr#fc, 

M : >300 °C Jf|gA$ft : rh7tFa77>-^DD*;i/A 
7C^^*f : C 18 H 14 FN 5 0 3 1 bT 

ft* lift (X) : C, 58.85; H, 3.84; N, 19.07; F, 5.17. 
##fflt (X) : C, 54.64; H, 3.33; N, 18.17; F, 5.02. 



WO 02/070486 



PCT/JP02/01778 



NMR (DMSO-d«) 6: 2.18 (3H, s), 4.37 (2H, s), 7.21 (3H, m), 7.46 (3H, m), 
11.64 (1H, brs). 

mmm n co^mm\zm^, fc&m 1-135, 1-136 s^t^o 



5 F 

i\j-&m 1-135 

m& : 238 - 241 °C m@&®M : 

70fH##r : C 20 H 16 FN 2 03(H 2 0) 0-1 bLX 

(%) : C, 68.21; H, 4.35; N, 7.96; F, 5.40. 
10 ftffim (%) : C, 68.08; H, 4.19; N, 7.91; F, 5.34. 

NMR (DMS0-d 6 ) 6: 2.50 (3H, s), 4.18 (2H, s), 6.48 (1H, d, J=3.6 Hz), 7.02 

(1H, d, J=8.9 Hz), 7.20 (2H, m), 7.38 (2H, in), 7.41 (1H, d, J=3.6 Hz), 7.84 

(1H, d, J=8.9 Hz), 12.88 (1H, brs). 

IE (KBr) : 3431, 1635 cm" 1 . 
15 1-136 

m& : 205 - 207 'C : * * S -fr-WM&x-f-fr 

Ttmfrffi : C 21 H I8 C1FN 2 0 3 (H 2 0) 0 . 6 t LT 

ttJU* (X) : C, 61.27; H, 4.70; N, 6.81; CI, 8.61; F, 4.62. 
#*ftt (X) : C, 61.24; H, 4.65; N, 6.79; CI, 8.14; F, 4.48. 
20 NMR (DMS0-d„) 6 : 2.76 (3H, s), 3.89 (3H, s), 4.17 (2H, s), 6.52 (1H, d, J=3.6 
Hz), 7.20 (2H, m), 7.34 - 7.42 (4H, i), 7.93 (1H, d, J=8.7 Hz), 12.19 (1H, 
brs). 

IR (KBr) : 3280, 1651 cm- 1 . 



O OH 




1-135: R 1 = H 
1-136: R 1 = Me 
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3 8 

ib&W) 1-137 

OH OMe 
HOcC^CN ^Me0 2 cyyN 





sins *2n 

102 103 



OMe H 9 9 M © 

HOjA^ISL 



104 105 




106 1-137 



lug 

5 fc^m 102 (3.50 g, 18.5 mmol) ti/Vtiffr (1 g) <ZM*y-;i/ (8 ml) S 
10 SfflLfco S6*JtJ©^®&^BETSi^UT> {b^m 103 (1.01 g) £MfeTl&ttt> 

t vxvsim 2 5 %T-f#feo 

NMR (DMS0-d 8 ) <y : 3.91 (3H, s), 4.13 (3H, s), 7.67 (1H, dd, J=8.4, 3.9 Hz), 
7.78 (1H, d, J=8.7Hz), 7.80 (1H, d, J=8.7Hz), 8.45 (1H, dd, J=8.4, 1.8 Hz), 
9.01 (1H, dd, J=4.2, 1.8 Hz). 
15 %2 X@ 
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103 (1.40 g, 6.45 mmol) Ox* J -)l (30 ml) 1& 
**«fcy (8 ml) «rA0^.s 7 5*CTf 2BM»#bfc. RJfa*fc* 

#T> iaSttiS»*»lti:Ufc«, S*«ft»ET«»Ufc. 

5 4&Ufco SiSlETSSi/, Mttassx-T^nfe/g^taBiu {b^rtj 104 

<Dm.&m<M (0.900 g) £JR^6 9%T?»fc. 
m& : 184 - 185 °C 

NMR (DMS0-d 6 ) 6: 4.11 (3H, s), 7.64 (1H, dd, J=8.4, 3.9 Hz), 7.76 (2H, m), 
8.43 (1H, dd, J=8.4, 1.8 Hz), 8.99 (1H, dd, J=4.2, 1.8 Hz), 13.15 (1H, brs). 
10 i3l§ 

*Jt«I9<0«2XSi:BI*©SJS*ff^% ft** 105 ZM&feikb bTJR*4 
9 %T*tf fco 

: 167 - 168 °C 

NMR (DMS0-d 6 ) 6: 3.57 (2H, 's), 4.18 (3H, s), 7.16 (2H, m), 7.38 (2H, m), 
15 7.56 (1H, d, J=8.4 Hz), 7.64 (1H, dd, J=8.4, 4.2 Hz), 7.80 (1H, d, J=8.4 Hz), 
8.43 (1H, dd, J=8.4, 1.5 Hz), 8.99 (1H, dd, J=4.2, 1.5 Hz), 10.33 (1H, s), 
10.55 (1H, s). 

mm(DM<b*?ls>mm (O.IM, 9.76 ml, 0.976 mmol) t^K^Ts MJ7xr 
20 )V*7.y 4 > (256 mg, 0.976 mmol) £fln* N ?Jc^T3 0^-ffl> $6CSS^3 
OftmmnLfco £ftfc;!k#TMJx.?-;i/7$> (257 mg, 2.55 mmol) ft 

JWA 1 0#R8$#Ufc&s -fb^fe 105 (300 mg, 0.850 mmol) ZMZtzo 

2mmmftLtzm, &*na*.*u mmbtco *a&jBs*&^ ant* 

25 y^-f-tftu, HMtx^Tjfcffl bfe« IfltliOdiSaffTlilT, ft 
106 (94 mg) Silfe^Si: LTJR^3 3 %~tmtzo 
m& : 119 - 120 °C 
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NMB (DMS0-d 6 ) 6: 4.12 (3H, s), 4.43 (2H, s), 7.23 (2H, m), 7.49 (2H, m), 
7.50 (1H, d, J=8.7 Hz), 7.68 (1H, dd, J=8.4, 4.2 Hz), 7.88 (1H, d, J=8.7 Hz), 
8.48 (1H, dd, J=8.7, 1.8 Hz), 9.02 (1H, dd, J=4.2, 1.8 Hz), 
f 5lg 

5 mmmtcD&i z-ntmm(D5tjfo*fi\,K ih^m 1-137 ltjk^ 

6 6 tzo 

m& : 172 - 173 V 

NMR (DMS0-d 8 ) 6 : 4.41 (2H, s), 7.21 (2H, m), 7.45 (2H, m), 7.54 (1H, d, J=8.7 
Hz), 7.70 (1H, dd, J=8.4, 4.2 Hz), 7.94 (1H, d, J=8.7Hz), 8.43 (1H, dd, J=8.4, 
10 1.5 Hz), 8.96 (1H, dd, J=4.2, 1.5 Hz), 10.97 (1H, brs). 



mmm 3 9 

<b£«& 1-138 




1-138 



15 iui 

mmm3 0 om iT.mtm®<DE.j&zft\<\ ih&® 107 zm&mmt l-cir^ 

2 4 %T-tf tco 

m& : 119 - 120 °C 

NMR (CDCI3) 6 : 4.28 (3H, s), 4.50 (2H, s), 7.05 (2H, m), 7.36 (2H, m), 7.49 
20 (1H, dd, J=8.1, 4.2 Hz), 7.67 (1H, d, J=9.0 Hz), 8.20 (1H, dd, J=8.4, 1.8 
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Hz), 8.61 (1H, d, J=9.0 Hz), 8.97 (1H, dd, J=4.2, 1.8 Hz). 
I5lg 

%Mm4 <D% 1 xmk®U<DB.fo*fi\,\^ <b£tf 1-138 %m&1fcikt LTJR* 
8 7 %T-^fco 
5 ®^ : 164 - 165 °C 

NMR (DMS0-d 6 ) 6 : 4.53 (2H, s), 7.21 (2H, m), 7.46 (2H, m), 7.54 (1H, d, J=8.7 
Hz), 7.67 (1H, dd, J=8.4, 4.2 Hz), 8.40 (1H, d, J=8.7Hz), 8.42 (1H, dd, J=8.4, 
1.5 Hz), 8.94 (1H, dd, J=4.2, 1.5 Hz). 

io mmm 4 0 

ibGW 1-139 
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1-139 



m i is 

4-7)]/*a*/>i-* >®(50 g, 300 mmol)0 DMF (500 ml)MC;!|c#T 10 
5S>OA«*(10 wtXJ&Jp^., g&T? 6.5 B$|«7.km fc^JO b fco filS«[S*7^ 
5 h-ZMmm DMF SIET@*Uf;. »iSfc»a3:^;i/(300inl)ftlQit*a-ft-b7 
-f mm *«**ffT«*t4*l:J;?t^* 109CDH*Egfe (61.8 g) £ 
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I2II 

ft>£® 109 ®!|I£j$tt(61.8 g)CD*&{b* ?-l/>(350 ml)&$£, MT 1-xf 
;i/-3-(3-^^^;i/7^>'7 , D^;i/)*;i/5i?^'f $ vmmm (69.2 g, 360 mmol) R 

5 in-tKairi/^WhUTl/HI/ (4.07 g, 31 mmol) SiB*. 60 bfc „ 

2-^bdr^T-U> (40.6 g, 330 mmol) ©*fl5-X 1/ >(30 il)»*ftjS5T 

fl5*?-i/>-cttffiLfco SMb*?-u>flS£*>-e\ imhci*»*s Mill ft* ft 

4b&® 110(69.4 g, 254 mmol)* 84.6 %<DWzntz* 

**^ffl<bU X310 g, 2.0 mol)K:*^T DMF(27.4 g, 375 mmol)£i8jT b> 30 
*IBI*#bfc. tis£» 110(684 g, 250 mmol)£if£ilCD * SJn*^ SS^^iM 
15 SO^HiKttb^. SJ6«* 75-07 18 WNSje$«fctt^ **S/*flsU>*«ff 

B*u **(500 Bi)*initfe. £tfbfc7*tt4&*»ftx7-;i/TJilittiU fiSiq 
&m7k, mmtitnykmi- h y *A**« , c«sit««»vy*5'i>A-e«5itbfc. 
« g § m £E t « * b r ff e> n fc ft s § * ft ft 3i =f- ) i/ 1 ft » t s * «fc o t < b £ m 

111(45.1 g, 149 mmol)© B£j£S&?9fco $ b fcS^SS«t&ME«iH-r 
20 JtoTfc&ftfc 2#H(4.4 g, 14.6 mmol)£££>-fr-?\ -fb-£fj 111 fcliigiK^ 65.6% 
Tff» feo 

<b£t> 111(49.0 g, 162.4 mmol )©ftftJif-;K 400 ml)-x^ y -;i/(800 ml) 
*«fc*?%T 5% >^S?>>A&ft(10 wt%)&V^ b <;x^;i/T$ X24.6 g, 244 
25 mmol)*AD^.feo Ija^tfai, 2 l$|ffl7J<f& fc^Jn bfco SJ&***5'f h 

u mm*mMmLtz'&, m&x.?)],(m ni)t*.(m nDttax., ^m^tc 
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XikGV0 112(43.7 g)©l|i^»*»fe. 
1511 

<b£% 112 «D*&£jfc*j(43.7 g)fcK»;s>>aUR*(100 g, 865 mol)*iD;U 
5 180*0 1.5 RfflMMtRlfoLtzo KJtottS£iB*-C?frSJU Lfcttrti.* ?•!/ > 
(300 ml)-7k(300 nl)fciiEb&A,«. 30 &Hflt$3U &fb;< V >* £#81 l> 

-fiUCTSSSlfe. 4 Sftg-TJ^fc-e-tfb^ft 113(36.9 g, 145.7 mmol)® 

io $st£&A& 90.5 x©iK¥-ef§£, 

fli-fi-* 113(19.0 g, 75 mmol)Olg<fbp< 1/ >M(500 ml)^^^^i^-f V 7" D 
;i/T^>(1.52 g, 15 mmol)^iD^.feo S£ N-7 D ^ £ > ^ * H(32.0 g, 180 
mmol)©«{b.X^b>(1000ml)i8**8TUfc, 2 B*|B!«J$&* Si6***^bfc 
15 2NHCl(500ml)H*i§TU Mit* 7 1/ > if § #86 L fc , TkJlfc&flj^ f- V >T?*4ffi 

5*C±rJtfl36« 114(14.0 g, 34.1 mmol)©$V^ b 42.5 %© 

20 |7I§ 

fli^tt 114(4.9 g, 11.9 mmol)© DMF(30 ml)$$ £ &® # >J ?A(1.97 g, 14.3 
mmolj^jdnx. 30frr3MUHMftLtzo X.9-)]/^UX H(2.6 g, 23.8 mmol)£ SB 

6o°c-e 6o«-winttfij6bfc. gjs«*»aia**c*i/a*, s^^x^;i/Tttm 

25 &fls£*J 115©i|S£$tl(4.07g)£?f£$$t!£ LTfffco 

x-x;i/ 120ml iz 2M 7 x-;HJf-£ A (8 ml, 16 mmol) <7»7 u^^-V>^ 
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tt*»TU -78VlZ$i&'& s {b&to 115 (3.45 g, 7.9 mmol) ©x-T^l/Jgift (60 
ml) «TLf;. -78 0 C£T 30 &H!tJtft N C0 2 #* % 60 frmm. life. 0°C <£ 

2N HCl*8«fcT(fr*U 2N NaOH 7 )Vii U a: 

-x;H?*Ji£ffii£Lfco 2NHCl*8«Sin;t % Rtet o T«f 

oTifc&U 116 (880 mg, 2.2 mmol) ©aS^H* 28 %©JK^Tr*ffco 

% 9 1*1 

116(1.06 g, 2.6 mmol)©^-fb^ ^b >M£, g.UT l-xf-;i/-3-(3-^ * 
fil'TU 7nK;H*/P#j?-f 5 l<ttB*t (600 mg, 3.12 mmol) £tf 1-fc K D 
10 h UTV-;i/ (410 mg, 3.12mmol) Sin x. 30 #F^}I# b fc „ x*y- 

;K10 ml)*: h iJifjl'T ^ >(316 mg, 3.12 mmol)*Jn*., 60 ^-F^iD^S^ b fc 0 

h >j vk-enmLtzo mmzm&T's&t zmtz^xik'&vo 

117(960 mg, 2.22 mmol)©$Stfi*gil£ 85.4 %CDlR^-e^fc 0 
15 ft 10 II 

fb£!$l 117(432 mg, 1 mmol), PT Wb^(358 mg, 4 mmol), J- V ? )VT > 
*-t?kP7- h* (156 mg, 1 mmol)s h U 7, (^^>^'Jr>7t F» $>7i7 
^>j7A(37 mg, 0.04 mmol), l.l'-Ka (^7i-^7*X7^;) 7xD-te>(89 
mg, 0.16 ng)©^**1f >(5 ml)£tt« 4 fipB!liDj»fflSIEbfe. h 'J* (V^y*? 
20 iJr>7-feb» i> r> A(37 mg, 0.04 mmol), l.l'-hT^ (^7ix^7* 

7,7-r 7) 7xnt>(89mg, 0.16 mg)£J§JnU £ & 60 ftl&lkWfa bfc. £ 
J6**M*T*3lJU »«xf-;K30il)*JPA^ 10^W«» bfe, S««*-fe 

25 Hft«ltt»*5'U*y;i/*7A^nvh^77'f-tf5|-bfe 0 ^>-»Si 
^71/ (3:1 v/v) •C*WbT»6*ifeaW4»©^H*j*£ETaitt-ra*CJ:oT, 
ft«4toll8 (347 mg, 0.917 mmol) S**JtS«afc bTJR* 91.7%-Cfffe. 
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$ 11 I§ 

flj£$J 118(200 mg, 0.57 mmol)0 £ P □ A (10 ml)?§® t % ?X^T MeOH(3 ml) 

fclnitx Hcigas * 60#Miii;fco ej6***§* b 4*ckt 5 BRHbfe. 

MeOH(5 ml)i:7jC(5 mI)SJD* 50°Cf 30 ^MaJftSfS bfc. JD 
'-fcttbfe. (2:1 v/v) T-^ffi L T ft 6 ftfe § »4»©^H 

*%mTmmtzm£.&^r, fo&®m (121 mg, 0.31 bbod z®m&$§mt 

10 !g 12X31 

119(99.1 mg, 0.23 mmmol)©&flj^ f- b >( 5 ml)&$l3-20 o C£T 1M 
H*{b*«?fil(0.69 ml, 0.69 aioDOfflflj^ 1/ >***»T t feo 30#W»# 
«U lM=JMb***(0.69 ml, 0.69 mol)©ttfc**-l/>»**»to«Tbfc. 

30 #fa«i#&s in hci 
15 ttama, mu&m*izx$G®, mm* b u ^AcrisjKufc. 

s^fciotftftitiiiWKx^^fcrwwa-rsVfcjitJx sjifc^tj i- 

139(35 mg, 0.095 mmol)^^^6iSggi: LT 41.3 !K©JK2$5-ef#fc e 
®!£ : 212 - 214 «C : IMK^T'A' 

7Bf£##f : C 2O H 17 FN 8 0 4 (H 2 0),. 2 LT 
20 fHftt (X) : C, 61.60; H, 5.01; N, 7.18; F, 4.87. 
#=&r« (X) : C, 61.59; H, 4.25; N, 7.07; F, 4.66. 

NMR (DMS0-d 6 ) 6 : 1.37 (3H, t, J=6.9Hz), 4.23 (2H, s), 4.41 (2H, q, J=6.9Hz), 
7.10-7.20 (2H, m), 7.30-7.40 (2H, m), 7.49 (1H, brs),8.04-8.12 (2H, 
m), 8. 68-8. 72 (1H, m),8.88-8.90(lH, m),11.3-11.5(lH, brs). 

25 

mmm 41 

fli£» i-uo 
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128 129 



ft 1 IS 

B-=bn^;'J> (<b£» 120) (14.72g, 84.52mmol) <DW?B. (120ml) 
*J 110*CCinfibN N-7D^iltt<®-f U* (16.55g, 92.98mmol) £30#frttT 
5 fJ>L-r-oiSa^, £ 2.5 mmmWLtco £©KJfatt*;dc(700nl)fciin*.S*K: 

«fcoT*rliJLfc*Mifca«U 7j<&(350ml)Lfco * tt{b^^l/> (300ml )T? 
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Vy-mM^m-Mfctl-Vy (20:2:5 v/v) X'®& b Tff 6 ftfc i W^CD^H 
*MET«l^t--5$t«l:o-Cv fb£$l 121 (17.40g, 68.76mmol) £&$t£|£ili: 
bTJK^81.4%T?f#fc 0 

5 g§ 1 Xg-e^fc-fb-^^ 121(22. 00g, 86.94mmol) J-)V (1100ml) 

C> liST, *(66ml), iim^(66ml)j3«fcV^* (24.28g, 434.8mmol) ZtU*. 

fee 5^«D^^s^ffT®*bTff bntzmmz, io%&tM7kmi- b v^^m 

m (700ml)£«fctf@1^:n^M500ml)£jD;L't> 30 fl-fStitf b < ®# bfc. T& 

•C^ ikGVD 122(18. llg, 81.19mmol) £$||6iiigf§ £: bTJfc^ 93.4%-C^fco 

H 2XgT?tf fc^b^fe 122(2. 67g, 10.6mmol) £ 54wt%«^ 7 Jc(16ml )£ Jn* X 
15 & 220'CT? 16^^iombfc^s Jfcftbfc, d©S^^§?J<2K(270nil)t*n 

28wt%T>^ = T7jc(20ml)T-i : fS](pH=7.9)bfeo zk(110ml)<&i0 A, ilt 30 
^HAtU ^3Ss *&(30ml)bfc^ 70°C, MEET 1 RF^StSC 
fbl^tl 123 §ffiig^(2.51g)i: Ut^fe. 

20 H 3 Xg-Cff tzfcG® 123 Officii (2.51g)© DMF (15ml) M$£|S^# »J * 
A(1.61g, 11.6mmol)§iD^.s^m-e 15 frffimW b fcoO V\ t? x <k -5 <b* ^;K2.4ml, 
15.8mmol) fciiSTU iSt 15B$Hg|#bfco £7.k( 60ml K 5NJfi^(5ml) 

zmz, ^^b^^^>(2oomix2)-c}fittibfco nmM*mn&m7kx-m&, mm 

25 y^7A^nv YV?? j ^.^y-mm^)]/ (3:1 v/v) "Cf§ 

itibTff &ftfcBiHj^©#M£$ET$ifi-r-5»C<fc^^ <b-&tl 124(1. 43g, 
5.99mmol) * SfeiSgti i: b T<b^r% 122A>£JR^ 56.8%T-f#fc 0 
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|5lg 

ffigfift* (420mg, 6.4mmol)£ THF(6mlh 1,2- V 7 P * x * >(0. 026ml, 
0.30mmolK ^fb * > V (0.76ml, 6.1mmol)*S £ Xf-t D n h y * I-)]/*/? > 
(0.026ml, 0.20imol)^*P^.s 30 #HaMjf$E b fc 0 £0$$^ H 4 Xig-efffc 
5 <b-&tf 124(580mg, 2.44mmol)0 THF (19ml) ^iStflPiU £ b fc N bU7^x;i/ 
**:74>(64mg, 0.24mmol)i* «fcOT$^7 £ A(27mg, 0.12mmol)*inx.Ts 
ift 60°CT? 15 #fH8l#b&o l%ft»zlc*^ b U >>A*»« 

(80ml )£ flax., »Bxf-;K50ml)-eamufe. #«J8 SiSJfDfttt** SfeitK 

10 ^*7A*n7hy?7^-Cftl/fe. A*t>-IPixf;i/ (l:2v/v) ti§ 
ffibT#e>ftfc@lfttl©#a£MET<tSi1-£»£cfcoTs 112(529mg, 
l.98mmol) i: b t JR* 81%^#fe 0 

$ 6 Ig 

5 Ig-Cfcfcrti^to 112(3. 995g, 14.95iaol)fc If 'J V >*Ktt(17.28g, 
15 149.5mmol)*j0Ax C» 180*0* TJ*fl b s * * 30 aiH&tt b tz 0 f&M. 
*TJ»*fc#SIU ^OSS HWIilfe, zfc (120il)*2m*, ^-fb^^b> 
(120mlx2)-C»aiUfeo #«lff*IMn*tt*'C8lsi»\ ^2k«Ktt^hU «>A-C«5«ls 
mmT^jSt-S^Cio-Ts fls^tt 113(3. 778g, 14.92mmol) *Hfi»««ji:t 
TJR* 99.8%-eff fco 
20 i7Ig 

0 6 XigT-ff fc<fb-£% 113(22. 96g, 90.65mmol)©il'fb*?-b> (500ml) %WL\Z S 
MTJM V 7"D t^l/T' 5 >(12.7ml, 90.62mmol) N-yntCl^i 
* $ F(16.13g, 90.62Mol)©«fc*^U>(1000nl)8*ft»TU iS? 1 

^#tfco 2NttiK(ioooii)cinit*»K:«fcor«fiabfcisa4aia 

25 bfco jSfift»K3if-^(1500Bl)T?S*ffb, *8s(500ilx2)SU Ifvn^> 

7D tr^l/x-T 1 ;i/ (180ml) X'W&m ?Z>m C «fc -o Ts 125(12. 80g, 
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38.53mmol) fc&SIS^Ii t UTJR* 42.5%T'f#fc 0 

ft 7II?j|feft6* 125 (DttftJI (579mg, ft> 1.8mmol)© DMP (3.5ml) 
fe#t»*U*A(276ig, 2.0uol)*lP^ ftTC 15#n&*bfc« J: -5 

5 fc**-* (0.82ml, 5. 4nmol) SITU M*C 1.5 WrM8t# bfc. $6(3, «fc 5 
fl5*^;i/ (0.41ml, 2.7mmol) SSTls 1 B3IBtf#l/fc. EJfc*fc*(15ilK 

2NttR(3al)*ftl;U »«x^;K40 + 20ml)-catHUfco #MJI *tt*l*tt*-e»s 

'J*m5A^D? ^*1f>-»ttxf-^ (5:2 v/v) 

io T»fflUT» e>nfc@fl&«i©^H*«ffiT«iB"ra*t j;r>Tx<b^«i26(i08ig, 

0.31mmol) £ afeijgil i: btlK^ 17%TJff fee 
ft 9 Ig 

x-x;i/ 24ml £ 1.59Mn-^f-;i/ U 5^ A© n-^*-b->»«(13.0ml, 20.7mmol) 
£?i$Tbs -78'Cfc fe*Pft N 2-^Dtf-7i;-;i/(M 128) (1.70ml, 18.9mmol) 

15 0x-r;W6ml) $$«Tbh -78°CtT 20 frmnW&s fifth'J n-^f- 
;W-rr(5.20il, 19.2M0l)©x-'r;K6Bl)*«*»Tt&o 1 B#lf5$#&s 0°C£ 
-C#&U lOXfttt***- h U ***** (24il)S5to*fc. *»#6x 
-rM24il)-Cjfc«|ffiU x-fA-lt^t>*T»it h U -7Af«iU 
£ini&i$ffiT(50°C, 4mmHg)©*'T-5*{3 «fc 0, »ft*««l(7.15g)*ff fc. I® 

20 fi*fi»)R#j(1.65g)*W£EI5ff(170'C > 0.4mmHg)-f£>*fc«fc & N <bM129«* 
6»tt4*J(1.28g)J: bTfffco 
ft 10 

ft 8 XgTf»fcrti£<to 126(100mg, 0.29nol)£ «t V ft 9 xa^ff fe-fb^tl 
129(162mg, 0.43mmol)© THF(5ml)$$£ N MTrh7^ (Fij7i-^*^ 
25 7^>) A?^7A (0) (17mg, 0.015mmol) Sill *.T§fW U ift 110'C t: 39 B| 

rains* bt. sfe^s^iPbs lo^&^k*:*- h u ****** in ;u tftx? 
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Sf -s miz Ja o x f# e> ttfc»its y * f 5 a £ n v h ^7 7 4 - \ztf bfe . 
^*tf>-#ttx?-;i/ (3:1 v/v) -cfcfH b Tff 6 *lfe g &tl©#ISj *»JET*» 
t5|fciots <b£^ 127(84mg, 0.24mmol) ^^Hferfi^tli: UTlR^ 83%T« 

5 jBiixa 

31 10 Igffl ferti^fc 127(84mg, 0.24mmol ) (3 K U ^ > M B ( 1. 14g, 
9.87ool)Sin;SU Ufa 180°C£ H&M U 10 #I1J1# bfco 

10 Hfii^^(73ig)^tffco dffl»»fitea(63Bg)ftBlftxf-;b 

fr&«l&lll»«1-*»C.ktK 1-140 «St£iS£ l Si(39mg)i;l / Tf#fco 

gfe£ : 247 - 248 'C Ufam®® : Ifttx^-^ 
7Gfli##f : C 19 H i3 FN 2 0S t IT 

ft** (X) : C, 67.84; H, 3.90; F, 5.65; N, 8.33; S, 9.53. 

is mnm. (%) •. c, 67.77; h, 3.88; f, 5.78; n, 8.15; s, 9.45. 

NMR (DMS0-d 6 ) 6: 4.21 (2H, s), 7.13-7.19 (2H, m),. 7.36-7.41 (2H, i), 7.43 
(1H, d, J=9.0 Hz), 7.83 (1H, d, J=3.0 Hz), 7.99 (1H, d, J=9.0 Hz), 8.16 (1H, 
d, J=1.8 Hz), 8.36 (1H, d, J=9.0 Hz), 8.85 (1H, d, J=1.8 Hz). 

20 mtfoM 42 

1-141 
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m i ii 



mmm 40 5 jLUx-w/btitzihs® m %m^,nmw 41 ©a? 7x;gfc*£ 
5 n 2 am 

m 1 Xg-eff fc{b-&tl 125(4. 81g, 14.5mmol)© DMF (30ml) I) £ 

£(2.20g, 15.9mol)*i0jtsM-C 30 #H!«# bfe.ov^ J|fc:n?-;i/(2.2iil, 
29.5mmol) SftJiU 60«C*T?#fiU ^0$$ 20#fflg£#Ufco 

tl^t^b^ fc 7j<( 150ml)* in »«xf-;K200il)7?aai/fc. * 

10 (150ml x4)-eftt!K tti?v^*>> £ AfS&^U »ETf*t S^lcj; oTff 6 

x?-;i/-J8fc (5:1:3 v/v)T?*HJ trff 6*ifc i »4»©^M*«£ET« 

itiftioTs *tS«&tt4IJ(5.06g)fcW;fc. CftfcHtf^ ^'J*y;i/*7A^ 

15 l«»0dI*«ET«it5«l:J:ot % 130(4. 97g, 13.8mmol) 

SiS^i: bTJR^ 95.3%T-ff &o 
M 311 

x — 7^ 160ml t 1.8M 7 i y ^i)A(5i-rJl'-^i' D^dp^>(7:3 v/v) 
$g&(12.4ml, 22.3mol)*8(TU--78'CfcfciP&s'ft3£ , » 130(4. OOg, ll.lmmol) 
20 ©x-^;i/ (60ml) »«* 3B#|HIA»»T»Tbfc. -78'C tt 30 a-MHtfls» % (5 
5ilh , HV7 , oi;;l/ (6.4ml, 27.7mmol) C 0°C£ T-#S bfc e 
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ZCDRfom* 2N&$K 100ml) Cities Mt? 1 RHltflfc, ««ft N S^if 
M30ml):fc*<fctf7jc(15ml)fifc#U MSffTflgit -5 C t <£ 0 x {b^^ 
131(1. 97g, 5.45mmol) 4; bTiR* 49.1%T**#fco 

5 ^3X^-r-^fc<b-&^I131(200mg, 0.55mmol):fc J; 2-7* D ^6 fcT U 147mg, 
0.92mmol)©y * b * >-x * 7 -;i/(3:2 v/v)$g$(15ml) fc, glTs 2M 

h 'J >>A7jc^?g (0.34 ml, 0.68mmol) *J:^Th7^ (MJ7x^;i/* 
77-r >) )\<7V*yk (0) (71mg, 0.06mmol) SJniU 18 ft HAD lift it ft b fco £ 
M£l?#£PU 2-7n^tf 'J $ ^>(147mg, 0.92mmol)£il;&D bt> ££>';: 10 B$ 

io F^flnmilifcUfco o s****aibN *£in;U WUxf-^tttHb/-:. #MJI 

» (1:3 v/v) •C«fflUT»6ft&BttW©#M**ET**f SlCiot, ft 
£*8 132(106mg, 0.29mmol) i: bTlfc^ 53%-?f#fco 

15 i§ 5 Ig 

m 4 X«T?#fcflj*4& 132(106mg, 0.29imol) C If U 5> > MM % (680mg, 
5.9mmol)£iH;L. 180°C £ b > ^OlS 5 #BatI# bfc 0 

20 002(90mg, 0.27miol)*»ftl9lik LTJR* 92%"C#fe. cn^Mxf;^&ff 
^SW^f & N 1-141 ^^Si^ft(49iDg)J: bTfffc. 

Mti : 192 - 193 'C : Msffl/ 

7S^##f : C IO H M FN,0 £: bT 

U"#fii (%) : C, 72.50; H, 4.26; F, 5.73; N, 12.68. 
25 #*f« (%) : C, 72.08; H, 4.21; F, 5.40; N, 12.40. 

NMR (DMS0-d 6 ) 6: 4.19 (2H, s), 7.13-7.19 (2H, ■), 7.36-7.40 (2H, n), 7.41 
(1H, d, J=9.0 Hz), 7.56(1H, t, J=5.1 Hz), 8.10 (1H, d, J=2.1 Hz), 8.50 (1H, 
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d, J=9.0 Hz), 8.84 (1H, d, J=2.1 Hz), 9.05 (2H, d, J=5.1 Hz), 14.41 (1H, s). 

mmm 43 



1-142 




134 135 136 



m 1 II 

-f 5 134) (6.80g, 99.9mmol) <D THF( 100ml) »ttfc£fiTN 

H.M-SM V7D K;i/xf;i/7 5 > (15. 5g, 120mmol) fcinfcs 3 6 fcttfc 2-( h U 
^^;i">'j;i/)-x h*i>^;i/ (18.3g, HOmnol) S*TU 1.5*H&#ft, 18 

10 mmmmiytzo *(2ooii)*jn;t % x-r;Miooiix3)-c«iffiufc. £«ui£t§fq 

MfiE*£© (124-1 26 V, 5mmHg)-f SlMd ct D > fb£ft 135(12. 4g, 
62.5mmol)^life»^^li: ItW 62.6%t*^fco 
H§ 2 X§ 

15 m \ X.mnmitik'gi®} 135(2. OOg, lO.lmmol)® TMF (50ml) O'Cfc^JP 
'&s 1.59Mn-^^;PU5=-^AO n-'v*-? >&M(7.0ml, ll.limol)*»T U M 
T- 1.5I5IBIS& Ufc.SVO-CCfcSJflK J;5*(3.07g, 12.1mmol)0 THF(25ml) $ 
«*»TU 30 #IW«J*l/fc. JI®EJfctt**i*Lfc 0.1N 

h U *AzM8«(150al )fciniU gm^;i/(100mlx2)T"»mLfco £$5J1£ N 
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bfeo f"M3:l v/vjTiiftti UTff g ft4tr®£-IB&tt 

EET«»-r3*fc«fcoT, fb^tJ 136 (l.Zlg, 3.73mmol) £ ig^fifcltftl i: L T 
5 JR4S 37.0%T"#fe o 
I3lg • 

£«E0! 42©»3XS-efffefl3^« 131 (250mg, 0.69mmol )£ <fc Vfg 2 xgufc 
136(247mg, 0.76mmol)© V * Y *^x£ >-x* 7 — ;i/(3:2 v/v)&?8 
(20il)C, Si&T, 2M^^^- h l> »7A**f* (1.04 ml, 2. 08mmol) £J;tf^h7 
10 (MJ7i^*7 7 0) )^Vtfh (0) (80ig, 0.07mmol) SJaiU 12 

EIHin»«*bfc. gfiif^iPk 12 mmBW{stzo It&yo 136(247mg, 
0.76mmol) > 2M fitM* h U *A**tt (1.04 ml, 2.08mmol) £ctV:P h 7 *7 
(hij7xr;v*77^) ;^7i?^A (0) (80mg, 0.07mmol) SJfiiPLT, * 

5>(c 12 ^p^sn^igm ufco izmmmmbtco Rtum^ttnax.^ 

15 mm^^^-cmiULrzo *wjiftttft*tt*-cdis*iK w*^** satis*. 

KttLfc. ^4r*>-»»xf-;i/ (1:1 v/v) T&HJ UTf§6 ftfc BtfJ%©#ll£ 
$i£ET3§*g J;^T N <b^« 133(104mg, 0.22mmol) £&S*i!tftli:LT 

20 IB 4 IS 

^3XST-#fefb^tl 133(103mg, 0.21mmol)©m-fb^ f- 1/ >(5ml)ig«* -20*C 
fc*ffl8U l.OMHJIfceSJR0*<b*^l'>8tt(O.64ml, 0.64mmol)£}j$T I, 

O'Cs-cimiu ^cds* i5^p^it^bfco £e>t i.0MHiUbK$*«DttHb**- 

]/>tttt(0.64il, 0.64mol)**ftlU Slit^Il, * © * * 30 £|R|ft# U 
25 fco C©Klife***^Ufc 0.2N JfiR(20ml)fc3&nitx H»*3R^ h U •> A "C 4" ft 
(pH=7)Lfc&, BKx^;i/7f»aitfe. ******* tflS*Att*TifcaK $8 
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3-)\sis><bnm&m$kt?>m£± ib&m i-i42(34mg, o.mmmoDzm&mmt 

LTJR* 35%T-f#fco 

®& : 213 - 215 °C Bftii£8K : »®x^;w 
56*^ : C 19 H 14 FN 3 0 £LX 
5 gf-*«t (%) : C, 71.46; H, 4.42; F, 5.95; N, 13.16. 
«-#f* (X) : C, 69.85; H, 4.27; F, 5.49; N, 12.63. 

NMR (CDC1 3 ) 6 : 4.16 (2H, s), 6.99-7.05 (2H, a), 7.17-7.22 (2H, m), 7.25 (2H, 
s), 7.35(1H, d, J=8.7 Hz), 7.87 (1H, d, J=2.4 Hz), 8.33 (1H, d, J= J=8.7 Hz), 
8.69 (1H, d, J=2.4 Hz). 

10 

44 

1-143 




m ni 

15 mmm 42 com 3 ^m-entaih^Ms laiasomg, o.4immoi)©x*y-;K4mi) 
mmiz, iit> 30%m&tij7km*. (0.24 mi, 2.immoi) 30 # 

20 £rt»*5M v:7De;i/x-x;i/*&?lf&JIIII(K"r**CJ; !Mb£«l 137(75mg, 
0.25mmol)£fife)igfii; UTM 61%T»fc. 
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% lm-effjMb^tl 137(63mg, 0.21nmol)©ffl<b^f-l/>(6ml)*** O'Cfc 
ftW'&s i&ib7))/K-'} £(283mg, 2.1mmol)*5 «fc V l.OMx* >f-^-;i/6D^b^ 
f-V>*«(0.32il, 0.32mmol)£^TU MtTMU *©££ 1 B#M$# 
Ufco fil6*Cj!k^lyfc 0.2N*B(10al)*lait % Wxf/i^t Jfltt Lfc„ 

^rtl I-143(36ig, 0.13mnol)&&&JgAfc UTJR* 63%TJ»fc. iliiSWRx?- 
^6»»Mltill:J;D, ft£t> 1-143 $ £ &m ffi(7mg)i: UTfffco 
MA : 184 - 185 °C #JBA$ft : »»x^^ 

NMR (CDC1 3 ) (5 : 4.12 (2H, s), 6.98-7.04 (2H, a), 7.15-7.20 (2H, ■), 7.26(1H, 
d, J=8.7 Hz), 7.31 (1H, d, J= J=8.7 Hz), 7.88 (1H, d, J=1.8 Hz), 8.61 (1H, 
d, J=1.8 Hz). 



mmm 45 

tt>i$® 1-144 




x— 5r/l> 20ml (3 1.8M 7 x.-)l> >j f- V h ftx.-^ )V-*y Z D 'xdf '9->(7:3 v/v) 
(0.93 ml, 1.7mo1) $1TU -78°CC^am> HJ£0>J 42 Off! 2 Igf 
»fc<b^* 130 (300ig, 0.83MOl)©x-r < «/ (10ml) 30 fl-ISfrttT^iT 

tfco -78%3fcT 1 B#P^JlJiji^ N 7th7;V?tF (0.3ml, 4.2mmol) £in*, 
^^{I^fi^-C#^bfc 0 £©g|6***ttbfc l^^bT^tz^A^KSi 
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( 100ml )tl DP A, Ltz, ^«JB*«a*fttt*T?ft^ itlvn 

7A^D?h^77-f-Cftbf : . (3:1 v/v)-e^gffl LT*§ 

6nfcSW*©^IB**fiET«<i"r*»C«ko"CN <b£|j 138(114mg, 0.33mmol) 
5 ^idiMHt^40^Hfc. 
ft 2Ii 

ttfl3*^l/> 4il Ktf*-y-;i/*D U K (0.10ml, l.lmmol) £iD;U -78 0 Ct3tf* 
i>**;i>*/l>#*$'K(0.16il l 2.3mmol)®iS<fbp<? : -i,>(2inl)}§?fc£ 5 # 
M*»ttTiRTU 15a-|HUJM?bfco O^T--78°CC-t, ft llifffeft^ 138 
10 (114mg, 0.33imol)©aMb* > (4ml) 10 «-M*ttT8iT U 30 #&8ffi 

WLtzo £ S>£-78'Ct::-t> h'Jx^75> (0.63ml, 4.5mmol)£ 2 ^Hfrtt 

tiTu i5?3-^}i^bfe 0 &*\z o'ca-cgULs sin iu rax 

15 ttUfco ^*+J->-Mx^;i, (4:lv/v)T-&ttJbTf#&ftfcg&tf073-IJ£$E 
Titlg-f cfcot^blirtl 139(65mg, OA9wmol)*M&®tf;yo£LXWm 57% 

ft 2 xa^^fe-fb^-ti 139(65mg, 0. 19raol)fc £ U ^ >Jg®*g(550mg, 4.8mmol) 

20 Sim*, iso-c st-imu io ftmmWLtzo iis-ei^c 

fcfflu *Sin*> rax ;u -casta L/fco *HSUf£*8feU hy* 

A-C<6jKL »ffT94t«*Ci9T, {b-^tl 1-144 (54mg, 0. 18mmol) £ ft*l€s 

i-i44 zmi%&m&(nmg)£ Lxmtc 0 

25 Hfc* : 87 - 88 °C : rax*-* 

NMR (CDC1 3 ) 6 : 1.23 (3H, d, J=7.5 Hz), 3.15 (2H, d, J=7.5 Hz), 4.16 (2H, 
s), 7.00-7.05 (2H, m), 7.16-7.21 (2H, ■), 7.18 (1H, d, J=9.0 Hz), 7.77 (1H, 
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d, J=2.1 Hz), 7.79 (1H, d, J=9.0 Hz), 8.85 (1H, d, J=2.1 Hz), 13.65 (1H, s). 

%MW 46 
4b6« 1-145 



5 




% 1 It 



40 (D&f&miZ&br'&I&Ltclh'e;® 114(4.1 g, 10.0 mmol) CD DMF 
(30ml) *«l:}S8Ay!7A (1.66 g, 12.0mmol) XV, 3»>fl3^f-;i/ (2.2g, 
15.0mmol) Sin*.* 50°C-C 45 bfco SJ6*fc**ln**»lC J;ot«fffl 

10 bfetsfi&ttffiu *^tfc 0 iNis»Kxf-;i'-c#»#u m^T^*>>* a 

-ClS&s tStt^fcTIfc&bfco &&£$ET@:£U fls#« 140 ©iifi£/j&t> (2.1 

g, 4.94mmol) ***e«efti: 49.4X©JR*T?fffc 0 

I2II 

x-x^ 80ml 1.8M ^ai-^Uf-^AWx — ^^-S//7n/s^-y->(7:3 v/v) 
15 »«(4.7nl, 8.4nuDol)*^TL>-78 a CC^^^s^lxm-eff fe<b^%140 (1.8g, 
4.2mmol)©x-7 i ;i/ (100ml) 30^lll*»t»T bfe 0 -78*Cfc-C 30 fl-IW 

20 -f yrDK^i-^lctR»t«*Ci Ofli** 141(760mg, 1.95uol)«8fi 
i^^ilbT 46.4X©JR^T*f#fc 0 
IB 3lg 
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40 ©fg 9I«©<&fifc8ck:l*l;Tfli'&« 142(720mg, 1.72iB0l)«D&lte8 
H£ 90.6%©JR*-C»fc. 
I4li 

142(100mg, 0.24mmol)©7-fe r- r U ;W5nl)JgiftfcM-e 3 frfc*- r 
5 U S A(217ig, 2.0mmol)St^ r 'J * 9- frt/ 'J d U r*(300ng,2.0niol)£illiU 
5»H)|jfbfe, 90«-HIiP»jB*Ufc. SfiSttfflSU 

siffs *t § * c J; o -r ft & titcm$&& vmm z x * ; - ;m «t o x mm 

silt, Mft&tt I-145(70mg, Q.mmo\)*®M&f£H>t btiR* 12.2%xm 

10 fco 

mat : 108-no «c m@A»{i : ; 

7n*«-«r : C 19 H, 5 BrFN0 3 kit 

tW« (X) : C, 56.45; H, 3.74; Br, 19.77; F, 4.70; N, 3.47. 
##ffi (X) : C, 56.31; H, 3.61; Br, 19.36; F, 4.50; N, 3.44. 
15 NMR (CDC1 3 ) 6 : 1.48 (3H, t, J=7.2 Hz), 4.22 (2H, s), 4.50 (2H, q, J=7.2Hz), 
7.00-7.08 (2H, m), 7.15-7.24 (2H, m), 8.17 (1H, s), 8.22 (1H, brs), 8.86 (1H, 
brs),11.96(lH, brs). 

mmm 47 

20 lb-&® 1-146^ 1-147 




ins 
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46 b-C£$bfcfti£& 142(500mg, 1.2 mm) <DV**V> 

(6ml) §?lt:<>7>fbi (430mg, 4.8mmol) ^ SlF, l,l'-tf*^7 xx;i/#* 7 
^7iDt> (107mg, 0.19mmolK F ij^i/'^vyijf>7-fe hy^y^^i? 
A(0)(44.4mg, 0.048mmolh 7 1 b 7 x. ;i/ 7 > ^ 5 »> A */ 7 ± -i Y (187mg, 
5 1.2mmol)$iD^> 2 ftmM&WLLtco l,l'-t^^7ir;w^7^7 
1 d -fe > ( 107mg, 0. 19mo1 ) > h»J^J>^>^Uf >7*h>J>^5f <>A 
(0)(44.4mg, 0.048mmol)§itinbT 45 #HS2in!&i§$£ bfco g&SfifctfU Sf® 
x?-;K50ml)£JD*fco -b 7 ^ b MM b> MmZfammMikmi- hU t> 

»»(3:1 v/v) -C&m bT^e>tlfegfi<]%©^W§affiT^^-r-5*{3 cfco-C N 
<b£tl 143 (410mg, l.lmmol) Z®M&faB £ It JR* 90.3%f^feo 
ifl 2 

f§ 1 x?ix-ff fcfcl^ 143(124mg, 0.33mmol) ©7-fe t> ^ h U ;i/ (10ml) 
15 46 ©g§ 4 X?ICip DTK/ft U mmih-Syi I-146(45mg, 0.13mmol)©$ 

H^igHS: 39.4X©iR^t?ff fe, 

m& : 145 - 147 °C nfeft®m : ^V/D^H-fJl/ 
7cf??##f : C 20 H 15 FN 2 0 3 (H 2 0)o.2 bT 
ff-#ffi (X) : C, 68.57; H, 4.32; F, 5.42; N, 8.00. 
20 #M (%) : C, 67.83; H, 4.18; F, 5.27; N, 7.85. 

NMR (CDCI3) 6 : 1.50 (3H, t, J=7.2 Hz), 4.23 (2H, s), 4.53 (2H, q, J=7.2Hz), 
7.00-7.10 (2H, m), 7.15-7.24 (2H, m), 8.21 (1H, s), 8.38 (1H, s), 8.94 (1H, 
brs), 12.50OH, m). 

25 m 1 Xfl-cfffc-fb-^ 143(125mg, 0.33mmol) ©x*y-;i/ (10ml) ffim%m 
t^^T l.OM^- M) V Ax h K(400ul,0.4mmol)£ SP^jf#bfco 
50°CiT-#^bs 30 #|iME/fobfco ^SiES*t5«l:iotfl6tlfc 
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Ciotft^* 144(75mg, 0.22mo1)©«*&S* 67.6%©JR*T»|#fc. 
1411 

5 S3 XSTJfffc-fl3-&«& 144(65mg, 0.19mmol) 0 7-b h - h (8ml) 

46 OS 4lgfcHSi;TKJ6U M4b#tt I-147(38mg, 0.12mmol)CD$ff 

m& : 231 - 234 'C BftgAtttt : x * y - ;v 
7bmft%T : C 18 H u FN 2 0 3 (H 2 0)o. 6 1 LX 
10 ff-fttf (Jf) : C, 65.26; H, 3.65; F, 5.73; N, 8.46. 
fi-Vrm (%) : C, 65.37; H, 3.36; F, 5.65; N, 8.38. 

NMfi (DMS0-d 8 ) 6 : 4.22 (2H, s), 7.10-7.20 (2H, m), 7.32-7.40 (2H, m), 
7.98-8.02 (1H, bm),8.19 (1H, s),8.68-8.72(lH, m). 

15 HJS^J 48 

I-148s 1-149, 1-150 




% 1 xg 
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^J6^46®^j«ftt:Spl5T^J«bfc^4» 142(837.0mg g, 2.0 mmol) , 
^7$>*.M22.5mg, O.lmmolh h V b V 7 << > (61.0mg, 0.2miol), h U 

x.?-)lT 5 >(808.0mg, 8.0mmol)S^T^ U;i/^^^;i/(448.0mg, 5.2nol)&§t 
lllTC* 16B3HJ0»KJfeLfc. ISSt^U »»xf-;K30il)*ftlits 

*W*7A^DY h^57^-Cft bfeo ^*iJ">-»»(3:l v/v) T^tHLT 
ff 6 life g ft$3©#ll S»ETlit <fc o T> fc^fc 145(582lg, 

1.38mmol) i: UTIK^ 68.8%"C» fco 

10 12 Ii 

£ lxgtft fefc^* 145(100mg, 0.24mmol)©^b* 1^ > (5ml)M£*#T^ 
1. OM H^flj Ji -5 Mft^^ill (0.28ml, 0.28mmol)£^T U 0°C 

u 15 ^r^^^ufco $5>t i.om =*flssd*©»flip<^i/>»« 

(0.10ml, 0.10mmol)£iIiOU M$"C*»U g $ 30 Ufeo C© 

15 R/fc*S*#Ufc 0.2H ttK (20ml) Kin h U * ATJ*W(pH=7) b& 

T^fr&JMSMiai-t^fcJ: !U mmib&® I-148(30mg, 0.073mmol )£$!!£ 
tiMt UTIR^ 30.6%-Cff fco 

20 : 102 - 105 °c ntummm •. -fvroK;vx-f;i/ 

76*a*f : C 23 H 2 oFN0 6 (H 2 0)o. 6 k.LT 

tttttt (%) : C, 65.74; H, 5.09; F, 4.52; N, 3.33. 

frtifm (%) : C, 65.46; H, 4.73; F, 4.32; N, 3.33. 

NMR (CDClj) 6 : 1.50 (3H, t, J=7.5 Hz), 3.86 (3H, s), 4.21 (2H, s), 4.52 (2H, 
25 q, J=7.5Hz), 6.51(1H, d, J=15.6Hz), 6.98-7.16 (2H, m), 7.14-7.22 (2H, m), 
8.20-8.30 (3H, m), 8.89 (1H, brs), 12.26(1H, m). 
US 311 
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m i HfUfe^^ i45(iiimg, o.26moi)©y**^>(5ii)**fz in mm. 

tzmiZZ^Zs tt><&® 146(40mg, O.lmmol) **»fi»Si: 38.5%Tf 

^ o 

i! Jlttiftft^* 146<35mg, 0.085miol)CD«ft^ f- 1/ >(5il)»*ft||flS« 

e>#SSilM-f ^ &JBfc^« I-149(15mg, 0.038mmol) 

friK^44.6%^fffe 0 

gfejS : 248 - 250 >C : * 9 S - )l-mt* ?V > 

7G*0-*f : C 22 H 18 FN 2 0 5 (H 2 0) 0 . 5 i: UT 
15 ft** (X) : C, 65.34; H, 4.74; P, 4.70; N, 3.46. 
ftffim (%) : C, 65.38; H, 4.48; F, 4.63; N, 3.53. 

NMR (DMSO-de) 6 : 1.38 (3H, t, J=7.2 Hz), 4.27 (2H, s), 4.41 (2H, q, J=7.2Hz), 
6.52(1H, d, J=15.6Hz), 7.08-7.20 (2H, m), 7.34-7.48 (2H, m), 8.18-8.28 (2H, 
m), 8.58-8.64 (1H, m), 8.90(1H, brs), 12.5K1H, m). 
20 ^5 II 

m 1 igtffcft^* 145(108mg, 0.26mmol)©x.*y -M5il)**C*#T 
lH*tt<b^ b U !>A**(1.12il, 1.12imol)*«it 0 15 R§H5;5fc8 
ttEMU 2K(30Bl)SVx-r;i/(30ml)*inAs jf#&#$Ufco 2N« 
K*»*(3il, 3mol)T«KttCUfca»Kx*;i,-eJlllttlUfco 
25 ilth^A-CSib, *«E£B*f**fc «fc oT-fbl^ 147(94. 5mg, 
0.25mmol)©$|$fiigfl£ 99.UK©JR*"C»fco 
£ 6 XI 

202 



WO 02/070486 



PCT/JP02/01778 



m 5xa-C|»fc<b^« 147(94. 5mg, 0.25mmol)CD^<b^ ? V >(5ml)>g$ 

ftbmmmffimtzmt**), 1-150 (ismg, o.o4mmoi)£$ste*3ii 

5 H£ : 226 - 228 °C ffltJifttt : x£ y -;u 

NMR (DMS0-d 6 ) <? : 4.33 (2H, s), 6.45(1H, d, J=15.3Hz), 7.04-7.22 (2H, m), 
7.30-7.50 (2H, n), 8.10-8.44 (2H, i), 8.50-9.10 (2H, m), 12.40(1H, brs). 

nmm 49 

10 fc&m I-15K 1-152 




& 1 is 



H«50>J48 0Mi 1 IgCfUTMOfeft^ 145(100mg, 0.24niol)©R»xf- 

15 g^-e 5 n$iai!ft#3L 5»^7S?i>Aift*(iomg, Mw)*mu ^e,t5^ril 

A7A^nv^77^-l:fftfe 0 ^^■9->-g^^x^;K2:l v/v) TfjgfflL, 
Tf#e>ftfcgttt!©7}®£$I£TM-f 5»£ ckoTs ft^tl 148(62mg, 
0.15mmol) fcfcStfifcSi: bTJfc* 62.5%T?»fe. 
20 1211 

0 1 X*lT?^fcflj-&% 148(85mg, O.2ool)©ttfl3*?-l/>(5nl)fc**Slte09 
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if£H*|!g!!-f J: M4b*tt I-151(42mg, 0.10miol)ft«J«ie<eai: bTJR 
* 51.096-C»fe. 

B|j£ : 72 - 75 °C B&AStt : -fy?DK;n-f^ 
5 7GJ^##f : C 23 H 22 FN 2 0 6 (H 2 0) 0 .7 tT 

ttlMt (X) : C, 65.15; H, 5.56; F, 4.48; N, 3.30. 
##fH (%) : C, 65.11; H, 5.06; F, 4.23; N, 3.31. 

NMR (CDC1 3 ) 6: 1.47 (3H, t, J=7.2Hz), 2.66(2H, t, J=7.8Hz), 3.24(2H, t, 
J=7.'8Hz), 3.68 (3H, s), 4.21 (2H, s), 4.49 (2H, q, J=7.2Hz), 6.98-7.10 (2H, 
10 m), 7.14-7.22 (2H, m), 7.75 (1H, s), 8.08 (1H, s), 8.93 (1H, brs), 11.86(1H, 
brs). 
n 3 Ig 

m 1 Igtffcfb^t 148(68mg, 0.16mol)©^**^>(5.0il)«f»*^JK« 
48 om 3iac*l>TEJ6U #&ftfcfi£jfc*84-f V7*P V)Vx.-r-)Vfrt>n 
15 £ilflHH?-3*£J: !K {b-&® 149(35mg, 0.085mmol ) £ ^SSiSffi i: U T JR* 
53.2%-Ctffco 

* 3XgTf*fcfc£*& 149(35mg, 0.085 mmol)©ffifl5* ^b >(5il)tttt«Jt)B 
0! 4808S 2X@£ipbT£jfcU »6ftftaSf8**x*>'-^-'fV7DK^ 
20 x-T^l/fr&MiiWSi-rSJfrfc «k mmib^m I-152(24mg, 0.06minol)£$1i| 
&&&t UTJR* 71.1%-C^fco 

gi£ : 214 - 216 e C J?ii£IiT§& : V^DliM-f^ 
7cH?##f : C 22 H 20 FN0 5 (H 2 0) 0 . 2 1 UT 
tHttt U) : C, 65.89; H, 5.13; F, 4.74; N, 3.49. 
25 frffifa (%) : C, 65.72; H, 4.90; F, 4.63; N, 3.46. 

NMR (DMS0-d„) 6 : 1.37 (3H, t, J=6.9Hz), 2.58(2H, t, J=7.5Hz), 3.17(2H, t, 
J=7.5Hz), 4.24 (2H, s), 4.39 (2H, q, J=7.2Hz), 7.10-7.20 (2H, ■), 7.36-7.44 
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(2H, n), 7.68 (1H, s), 8.35-8.41 (1H, m), 8.82-8.88 (1H, s), 11.14(1H, s), 
12.21(lH,s). 



mmm so 

it^m 1-153, 1-154 




150 151 152 




1-154 



m us 

mum 24 <dm i ^m^m^x^mLtzih^^s 59 %mmw 18 ®i 5 nm^m 

&T£Jfe3*i\ <k-&® 150(2. 5g, 8.9mmol)©efi^ffl$jR^44.5%-eff feo 

SI He-efcfcfls** 150(2. 5g, 8.9imol)**M0|4OeD|5 9xecHlUTRjfc 
S-tN 151(667mg, 2.lM0l)<Z)«&&&ji&JK* 24.1X"C»fc. 

8§ 3 IS 

205 



WO 02/070486 



PCT/JP02/01778 



m 2 Jim^mtz^m 151 zmmm iscdsh 2 xgfci*bTK/&s-a\ ^-^^ 

152(345mg, 0.89mmol)<D$|tSjSgI|£lfcs£ 42.2%T-#fe 0 

E$&*&*(210mg, 3.2mmol)£ THF(3.0mlK 1,2- 5? :/ D ^ x * > (0.012ml, 
5 0.15mmolK ^fb * > S> ;K210mg, 3.23mmol):fc <fc V £ D n I- U ^ )V %/ 5 > 
(0.0125ml, 0.10Mol)ftUn*.x 30 fl-Mfftjim Ufc„ C ©M£ g§ 3 X^-efifc 
<b-&^ 152(345mg, 0.89mmol)0 THFdO.OmD^^Hin^., £ 6 fc^ fij7xc;i/ 
^ >(26.0mg, 0.lBnol)*«fcWBB^7y<>A(11.0Bg, 0.05mmol)£ JQ;LT, 

m 60'c-e io £>m&$ ufeo tj**p u i%itttt*** b 

10 (40nl)fcin*.> BKx^;i/(50ml)tf«lttl Ufe, %$IJi£fS*Q:fcm*Tifc#&«fcIS 
^M7A^D? h ^7 7 -f -fctfUfco ^>-»IxfA' (3:1 v/v) -Cfc 

muT3e>*i&iW4&©#H*«flET«8r3J*fcj:o^ <b^% i53(i79mg, 

0.4mmol) *m&®ft®) t LTiRJfs 45.0%-Cfffco 
15 §5ig 

IS 4Xgt*f fcfb^tl 153 £^Jfc0iJ 19®» 2XfiC!*&-CKJ&S"t^ M-fb^ 
% 1-153(40. Omg, 0.092mmol)*^Hfeig^i: UTiK^ 23.lKT-f#fc„ 
IH^ : 137 - 139 «C &&&&& : ^V/D^x-f^ 
7i,mfrtir : C 26 H 2 iF2N0 3 (EtOAc) 0 .4 i: LT 
20 M-Utt (J!) : C, 70.73; H, 5.20; F, 8.11; N, 2.99. 
ftffim (%) : C, 70.71; H, 4.75; F, 7.87; N, 3.10. 

NMR (CDC1 3 ) d : 1.46 (3H, t, J=7.2 Hz), 4.06 (2H, s), 4.19 (2H, s), 4.48 (2H, 
q, J=7.2Hz), 6.80-7.08 (8H, m), 7.68-7.74 (2H, m), 8.81-8.84 (1H, m), 11.90(1H, 
s). 

25 f6 Xg 

M 4Ig(3<t oTff tcih^Va 153(400. Omg, 0.92mmol)©^* y -^(15. Oil)* 
®£ 4N TkRflsUf-^Adml, 4mmol)£;&n;U 40 ftfStomMW. t fco «&£MflE 
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«Sf**fcJ:oT*&ftfcfc«&J|K: % 7jc(10.0ml)SV 2N &ft*fttt(3al, 
6miiol)*iDiJJIJ*l/&,»»Ufcafii(gS**5ir4»C J:o"Cfl3^4lJ 154(380mg, 
0.91mmol)^e6^^i: UTJK^ 98.5JlT»»fe, 
I7II 

5 H 6 Xg£ J; ot^fe-fb^ 154(139mg, 0.33mmol )£^J60iJ 18 OH 6 Xigfcifi 

■4b6-4fe 1-154(85. Omg, 0.21mmol)£ 63.5X«DJR*-Cf»fc. 
Skjft : 207- 209 °C fft&ift&ft : -f V 7D 
TL^^-tr : C 24 H 17 F2N03(H 2 0)o.2(EtOAc)o. 16 £ It 
10 tfJEtf (%) : C, 69.98; H, 4.44; F, 9.00; N, 3.32. 
Atifm (%) : C, 69.87; H, 4.08; F, 8.78; N, 3.43. 

NMR (DMS0-d 6 ) d: 4.16 (2H, s), 4.26 (2H, s), 7.00-7.22 (6H, i), 7.22-7.32 
(2H, m), 7.74 (1H, s), 8.26-8.32 (1H, n), 8.80-8.84 (1H, ■). 

15 mmm 51 
ih^m 1-155 

Et 



mmm 23<o^^m\y> to&m 1-155 ^ufc, 

1-155 

20 MfiZ : 78 - 80 °C : ^ V/nKM-T^ 

stBm (%) : C, 71.37; H, 5.70; F, 5.38; N, 3.96. 
fttifm (SO : C, 71.03; H, 5.71; F, 5.63; N, 3.84. 

NMR (CDC1 S ) 6: 1.29 (3H, t, J=7.5 Hz), 1.47 (3H, t, J=6.9 Hz), 2.91 (2H, 
25 q, J=6.9Hz), 4.19 (2H, s), 4.48 (2H, q, J=7.5Hz), 6.98-7.06 (2H, m), 




OH 



1-155 
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7.14-7.20 (2H, m), 7.70 (1H, s), 7.98-8.02 (1H, m), 8.84-8.88 (1H, m), 
11.80(1H, s). 



£Mm 52 

to^m i-i56 




m in 

7i-*7D t:*>R(7.4g, 60mmol) fcllSi&fll 40'OMI 2 XSfc*fcTEJ6 U 
fli** 156(13. 6g, 53.3mmol)S^eSSffiJ: UTJR^ 88.8X-C»fc. 
!f§ 2X*I 

fg 1 xHtf#fe<b-&t/ 156(13. Og, 51nol)& MMffl 40 ©SI 3 JlMizm Dt S 
JfcU -fb^tJ 157(9. Og, 37.8mmol)£$H£6Sili: bTJR* 74.1Jttf» fc 0 
ff§ 3 ^ 

i2Iitifcft^tl 157(8. 8g, Sluol) *mMffl 40 CDSH 4 XSfc* bT£ 
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J*U 158(6. 2g, 24.9mmol)*^Hfii^^i;b-CiR^80.2X-e^fco 

Ml 3Ii1!ffcft^ 158(1. 8g, 7.2minol)£ ^8£0iJ 40 <DB 5 CtM 
/i& fc^m 159(1. 5g, 6.4mmol)S^Se^ B li: tTJR^ 89.0%-C-#fco 

5 I5ia 

SI 4 Xgtff fcft^tl 159(1. 55g, 6.6mmol)£ MM&i 40 ©0 6 lit? 
£*U fb£*8) 160(1. 95g, 5.0mol)*&*fit&«J:bTJR* 75.2XT!l»fc. 
|6lg 

± h U-7AtK U K(180mg, 4.5mmol)0 THFOOmDMKgi&TSI 5Xgt!f§fe 
10 -fbHrtl 160(1. 2g, 3.0mmol)^igffiO$$JP^T 2 B#Fe5it# bfco £J&$£-78*Cfc 
tf*iPU 1.59M n-^;i/ y n-^*-y->M(2.9ml, 4.5mmol)£ n§T t ^ 

60#F^Jt#bfco N-*;i/$;i/t^';^>(509mg, 4.5mmol)<D THF(5.0ml) 

St^STU 30^F^Jt#bfco 2NiM®0 THF ®&(10.0ml, 20imol)£ 

x--r;Hc«fcoTifei*U <bl§r$l 161(720mg, 2.1mmol)£iR^ 70.2X"C»fc. 
I7II 

£ 6liff fcft-grtl 161(680mg, 2.0mmol)©^>^f>(20nil)^?g(c^^b >^ 
20 y 3 -;K620mg, lO.Ommolh rt z> h)]/^>Z)]/7 * >&(1.9mg, 0.1mmol)£;!jD^ 

mstnikmi- h y * A*»*iKv^*tt*Tfifei*u mny- h y •jact^i 

fco *jBt*H*-r4*CJ:oT<h^«l 162(430mg, l.luol)CD:»&ffi#tt*J&* 
55.7%-e^feo 
25 HI 8 Ig 

thU^AtFU K(51mg, 1.3bio1)0 THF(10al)»*t*MTSI 7Xg-C#fc 
lb£r% 162(410mg, l.lmmol)© THF(10ml)»**iiST bfe. 30 frf$Mn'&, * 
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*s*9)\>>? D U KOll.Omg, 1.3ool)*»TU 40°C£T 60 frmMMft U tz 0 

5 v/v) •c*auT#&ftfcBa9»©#n£*ffiTa*r*»fcjto-c % <b^$j 

163(260mg, 0.6mmol) h UT 55.0%T?^fco 

ft 9 ig 

x.-T)l 15ml C 1.8M 7xx;i/y^£A©x-7 i ;i,-$/£n'\*-y->(7:3 v/v) 
(0.67ml, 0.6mmol) £?j$T U -78°Ct#UJ^ fls^-tt 163 (250mg, 0.6mmol) 
10 (Di-tA (5il) JS** 30«-IH*^T«iTbfeo -78°C£T 30 #F68Jf#&> C0 2 
30#IBI»i:fc&»*fc: O'CST-^iSLfco £©filSttfc«S*ll6'fb7 , >^- 

15 156(35mg, O.llmmol) ^iggffi i: 19.0XT? ft fe 0 

Sfcj& : 247 - 249 *C : J-fr 

NMR (DMS0-d 6 ) (5:4.36 (2H, s), 7.20-7.40 (5H, m), 8.59 (1H, s), 8.95 (IB, 
brs), 9.78-10.10 (2H, m). 

20 USS^I 53 
ib&® 1-157 
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m m 

MM® 52 Of 5 Ig£i|Sl;fcj5r»T?3fefl3£» 160(2. lg, 5.3mmol)£!(!Uf&0>J 
46 (Dm 1 XSClp&TKJte*** fl3^« 164(550mg, 1.35iBol)*«tt»i: tT 
5 25.5SS«DJR^tff feo 
I2lg 

M 1 fct^Jifc Lfcfti** 164(1. lg, 2.7uol)*|ttti0! 40 0l8lgi: 

ipCTKfcS-tK 165(440mg, 1.2«nol)* SfilSft i: UT 43.8X©JR*-C» 

10 g§ 3 XI 

M 2Xg£ «k ?>fc6 tufc<fts£* 165(410mg, l.luoDftMM 40 <D% 9 lit 
ll5TRai*t, th^m 166(240mg, 0.6Dimol)£$ftfeii£fi h UT 55.0 %OiR^ 

1411 

15 £ 3XSCJ: *) ft b tlfcik&Va 166(100ig, 0.25mmol)^Hif(g^l 46«D*4X8C 
IbTSfS^t, m.mh£i® 1-157 (48.0mg, 0.124mmol)S^S^i^ffl i: UT" 
49.6 XOJR*T?»feo 

HA : 104 - 106 'C &&&&& : 1M* 
7t%fr%\ : Ci9H 16 BrN0 3 (EtOAc)o.2 1 It 
20 af-M (%) : C, 58.88; H, 4.39; Br, 19.78; N, 3.47. 

(%) : C, 58.60; H, 3.95; Br, 19.93; N, 3.57. 
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NMR (CDCI3) 6 : 1.48 (3H, t, J=7.2 Hz), 4.25 (2H, s), 4.50 (2H, q, J=7.2Hz), 
7.20-7.40 (5H, m), 8.15 (1H, s), 8.20-8.28 (1H, ■), 8.84-8.92 (1H, ■), 
11.95(1H, brs). 

5 mmm 5 4 

fb^tt 1-158, 1-159 




1-158 M59 



m 1 II 

ik&to 18 (16.8 g, 66 mmol) Sx^Hl/ (100 ml) hzk (100 ml) <DU& 

10 mmizmmb, 7Wj?->i (3.2 g , i34mmoi) zmzx 4\^mmmLtco m 

16 (15.8 g) §JR^9 9XT|ffeo 

NMR (DMS0-d 6 ) (5: 2.53 (3H, s), 3.94 and 4.22 (3H, bs), 7.51 (1H, s). 

15 n 2 urn 

ih^m 16 (4.0 g, 16.6 mmol) © THF (50 ml) MUX h 'Jif^7; 

> (2.0 g, 19.8 mmol)*JD;t N >? D D (1.9 g, 17.5 mmol) © THF (5 

ml) «4ifc^T-elTl&, O'C-e 30^^«iifUfe^> #rW UfcJSfciBtiSU-t 
Rfc^ 2&£7>^Er:7> (:n#y-;i/&$, 50 ml) CttTt-lTLfe. 
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7A^D7b^77^-CftU, *Kx^;i/-THF (1:1 v/v)T?&WLfco iftft 
©#II£MEETiliSf UT^ -fb^t/167 (3.32 g) *Jft*8 3%T?»fc. 
NMR (DMS0-d 6 ) <5 : 2.53 (3H, s), 4.00 and 4.36 (3H, bs), 7.50-7.80 (3H, m). 
5 I3H 

fb£^ 167 (3.3 g, 13.9 mmol) £ THF (50 ml) D-V>&3Sg (6.7g, 

i6.6 mioi) zmzx immmmLtzo #*p&s «jET-c»«s«£Lfc. **jn 

£t! 168©)|§£fig® (2.4 g) £41*6 7%T-#fco 

NMR (DMS0-d 6 ) 6 : major; 2.53 (3H, s), 4.31 (3H, s), 7.67 (1H, s), 9.36 (1H, 
s), 9.99 (1H, s), 12.86 (1H, s), minor; 2.53 (3H, s), 3.91 (3H, s), 7.46 (1H, 
s), 9.42 (1H, s), 10.07 (1H, s), 12.90 (1H, s). 
15 £§4 II 

fl3£4& 168 (2.4 g, 9.3 mmol) CD THF (70 ml) ®mz s V7Dt:;n?-;i/ 
7 5> (1.2 g, 9.3 mmolK 3 *> <it * ? )V (2.8 g, 20 mmol) £iD;ts 60 o C"e 1 

mmmnbtzo Kj&»**fcio*.> Rttx^-catijufc. jkm* 
20 ®&£me@:£u x-x;i/^^^<b$-a-T{b-&ti mom&m® (2.ig)*jR 

NMR (DMS0-d 6 ) d : major; 2.39 (3H, s), 2.53 (3H, s), 4.18 (3H, brs), 7.09 
(1H, s), 10.07 (1H, s), 12.86 (1H, s), minor; 2.36 (3H, s), 2.53 (3H, s), 
4.00 (3H, brs), 7.20 (1H, s), 10.30 (1H, brs), 12.86 (1H, s). 
25 |5li 

169 (300 mg, 1.1 mmol) £/\7 7)l#U 7 x-il/$i fc H 7 V Y (280 

ag, 1.66 mmol) (Dm^M (5 ml)* 1 BSIBI»«Ebfc. MEETX U 
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*>f;^7A^D?hy77-f-l:ftL, SSiffl'-^;-/!' (50:1 v/v) 
•e&HiLfco Bttfc©a'H**JETa»U x-x;UTjgSfb<*#Tfl3£& 170 

5 (330 ng) &»8 i %-emtco 

NMR (DMS0-d 6 ) <5 : 2.53 (3H, s), 4.03 (2H, s), 4.36 (3H, brs), 7.08-7.18 (2H, 
■), 7.32-7.40 (2H, i), 7.78 (1H, s), 12.90 (1H, brs), 13.45 (1H, brs). 

its® no (300 mg, o.8i noi) (6 mi) jz^jhu m^ihymm (2 

10 ml) £ iQ X. T >, 4BflSilMUfco ^ETTSI^gi&l, r U •> AS 

fc?§££:P-fe h H^JlbTs 1-158 (200 mg) *m&£mt UT JR 

3*7 0%T»fc. 
15 IkA : 295 °C : 7-tzh> 

7Gfii##r : C 17 H 13 C1FN 5 0 tbt 

fr^fit (X) : C, 57.07; H, 3.66; N, 19.57; CI, 9.91; F, 5.31. 
mffM (50 : C, 56.99; H, 3.59; N, 19.23; CI, 9.59; F, 5.15. 
NMR (DMS0-d 6 ) 6: 2.51 (3H, s), 4.11 and 4.23 (2H, brs), 7.10-7.25 (2H, m), 
20 7.32-7.40 (2H, m), 7.67 and 7.74 (1H, brs), 11.73 (1H, brs), 12.89 and 13.00 
(1H, brs), 14.28 (1H, brs). 

mmm6®m 1 xs^^a^* i-iss (i6omg, 0.45 mmoi) & 1-159 

(100 mg) ZM&ftimt UT4X^6 9%?fc tz a 

25 ma : 170 °c n^^mm T*h-vv)i< 

7CffS^«f : C 17 H, 4 FN 5 0 • 0.4H 2 0 t UT 

tUMI (%) : C, 61.77; H, 4.51; N, 21.19; F, 5.75. 
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fl-«f« (X) : C, 61.77; H, 4.32; N, 21.41; F, 5.79. 

NMR (DMS0-d 6 ) 6 : 2.50 (3H, s), 4.14 (2H, s), 7.04 (1H, m), 7.10-7.20 (2H, 
m), 7.34-7.42 (2H, m), 7.50 (1H, d, J=8.7 Hz), 12.30 (1H, brs), 12.56 (1H, 
brs). 



mmm 5 5 

<bl§?$J 1-160, 1-161 




1-160 1-161 

nmms 4® m 5 ^mzm^ <kG<&nm (500 mg, 1.85 noi) ts 1-75; 

-3-(4-7;^D7iz;i/)7 , n;^-2-^>l|S (560 mg, 2.75 mol) fr5>> it 

171 (220 mg) 3 2 %l?f#feo 

NMR (CDC1 3 ) 5: 2.58 (3H, s), 3.99 (2H, s), 4.17 (3H, s), 6.72 (1H, s), 
6.96-7.03 (2H, m), 7.23-7.33 (2H, m), 7.94 (1H, s). 
ft 2 X« 

4©ft6Xgfctf£V'KflS'&«l 171 (450 mg, 1.22 mmol) i*h%&m 1-160 
(410 mg) **KfS«iii:bT"JK*9 4%T»fc. 

: 193-195 °c (#«?) nmmmm 

Tcfta-tfr : C 18 H ]4 FN 4 0 • 0.5H 2 0 tLX 

ttJMI (%) : C, 59.10; H, 4.13; N, 15.32; CI, 9.69; F, 5.19. 

##H6 (%) : C, 59.36; H, 3.84; N, 15.22; CI, 9.79; F, 4.91. 
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NME (CDClj) 6: 2.58 (3H, brs), 3.96 (2H, s), 6.68 (1H, s), 7.00-7.03 (2H, 
m), 7.21-7.30 (2H, m), 7.36 (1H, s). 

mmmeom HitftKft^ll 1-160 (400 mg, 1.12 mmol) tf>bfc&® 1-161 

5 (300 ng) zm&fagki: bTiR^s 
m& : 167 -c nm&mm j-k 

: C 18 H 16 FN 4 0 • 0.7H 2 0 t LX 
IHFfllL (%) : C, 64.55; H, 4.94; N, 16.73; F, 5.67. 
dffffi (X) : C, 64.68; H, 4.87; N, 16.91; F, 5.42. 

10 NMR (DMS0-d 6 ) 6: 2.51 (3H, s), 3.94 (2H, brs), 6.95 (1H, brs), 7.02 (1H, 

d, J=8.1Hz), 7.10-7.20 (2H, m), 7.30-7.40 (2H, ■), 7.53 (1H, d, J=8.1Hz), 
12.19 (1H, brs), 12.37 (1H, brs). 



mmm 5 6 

15 foG® 1-162, 1-163 



C0 2 H £ 1 It 
172 



f XXa n 



173 



Me 




i3XS 



174 



TMS 



F V N li (^N OMe 



NMe 2 



J&4XI 



N 



175 




N 



N 



176 £, H 



1-162 Cl H 




1-163 



m in 

ih&ya 172 (5 g, 32.4 imol) £*DD*;i/A (30 ml) &tf7-tr h - h \) ;v (15 

■ 1) M-y^^l/fc KB*$/7S > (3.48 g, 35.6 mmol K HOBt (4.8 
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g, 35.6 mmolK hV^f-JVTK> (3.6 g, 35.6 mmolK £tf WSCD (5.5 g, 35.6 

mnoi) ^ira^fco mti«fib«#u temzmBETWiiLtzo e> n & g§ £ * 

^'JA^^o? h y -<-fc ft U £ n D7h;i/A-^ * > — ^ (49: 1 v/v)t?^ 
WIL ifi<)tl©^lII§MffT^SSbTs -fb^tJ 173 (5.27 g) £JR^8 2 %H 
5 ?#7c<> 

NMR (CDC1 3 ) 6 : 3.19 (3H, s), 3.63 (3H, s), 3.74 (2H, s), 6.97-7.03 (2H, m), 
7.23-7.28 (2H, ra). 
Ii5 2 X.^§ 

h V tf-frS/ U ;i/T-fe^ V > (982 mg, 10 mmol) © THF (10 ml) -78°C 
10 X n-^f-;VU^^A*SSTUfe. 3 0 bfc« N -fb-^tl 173 (1.97 g, lOmmol) 

CD THF (5 ml)&$£l)D;l 0°Ci;T-#i&bko 3 0#®#bfcgL teib7>*-t 

Mv^*^* bfc e @&£MET@5feU -fb-&tl 174 ©3|fi£sS 
(2.1 g) £#fco 
15 H 3 Ig 

foe,® m <Dm£.m® (2.1 g) 01^;-^ (10 mi) ?^^ui> AOvtx^^jiT 

^ >7jc&rl(20mmol) £in;U MTmFIWLfc. &&£MjET®£ U 3§£ 

®§^ffiT^$lb> ^% 175 (547 mg) |g2s H 3 fr^il bTlK35 2 6 % 
20 T-fffco 

NMR (CDC1 3 ) 6: 2.77 (3H, bs), 3.07 (3H, bs), 3.60 (2H, s), 4.98 (1H, d, 
J=12.3Hz), 6.95-7.01 (2H, m), 7.20-7.26 (2H, m), 7.60 (1H, d, J=12.3Hz). 

mmms 4<Dib^ 169 <1.36 g, 5.04 mmol) ;-)\, (30 ml) 

25 U m^7y^-t) A (280 mg, 5.24 mmol) ZiUZX 30 ^ jlafc bfc„ 

«*bfc©^ i-x;i'-e)i§g{b^-&T7 5 $>>ft©tt«*lft£«fl«jc»fc. ci 

©ffi$& (280 mg, 1 mmol) * (5 ml) CfcfcU fb-^ft 175 (250 mg, 
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1.2 mmol) t 2%%i- h V *J Y**/ 1 ml, 5 mmol) £iD 

5 J—lZtfbs # UU-fc)\,k- *$> J -)\> (20:1 v/v)tr&ajbfco @#J*$KD#li£ 
l$EETiI*tU <bi§?tJl76 (260 mg) *JK^6 8%T?#fco 
NMR (CDC1 3 ) 6 : 2.59 (3H, s), 4.00 (3H, s), 4.16 (2H, s), 6.97-7.10 (3H, m), 
7.25-7.31 (2H, m), 7.37 (1H, s), 8.72 (1H, d, J=5.1Hz). 

10 mmm5 4©3i6XfItftlMb£rt! 176 (260 mg, 0.68 mmol) 5Wbl§rtl 1-162 
(220 mg) Zm&fa&t LTJK¥8 8%?f#fco 

is^ : 280 9 c nmmmm 7* v > 

TC^^-^f : C 19 H 14 C1FN 4 0 t It 

ff-g<6 (X) : C, 61.88; H, 3.83; N, 15.19; CI, 9.61; F, 5.15. 

15 mnm. (%) = c, 61.60; h, 3.75; n, 15.03; ci, 9.69,- f, 4.93. 

NMR (DMS0-d 6 ) 6: 2.51 (3H, s), 4.25 (2H, s), 7.15-7.25 (2H, m), 7.35-7.46 
(3H, m), 8.15 (1H, s), 8.83 (1H, d, J=5.1Hz), 13.79 (1H, s). 

mmm 6 ®m 1 x® \zm\ih-&%d 1-162 (120 mg, 0.33 mmoi) & i-m 

20 (60 mg) Zm&®M,t fCiR^5 5 %tfffe 0 

m& : 203 -c wmmmm mm*m 

Ttmfrtif : C, 9 H 16 FN 4 0 t UT 

(X) : C, 68.25; H, 4.52; N, 16.76; F, 5.68. 

(%) : C, 68.05; H, 4.42; N, 16.57; F, 5.43. 
25 NMR (CDC1 3 ) 6: 2.59 (3H, s), 4.13 (2H, s), 6.93 (1H, d, J=5.1Hz), 7.00- 
7.08 (2H, m), 7.13 (1H, d, J=5.1Hz), 7.24-7.30 (2H, m), 8.30 (1H, d, J=8.7Hz), 
8.59 (1H, d, J=5.1Hz). 
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N OH 




ib^m 1-164 
5 &e*sn> iR^8 7% 

gi^ : 273 v mm^mm •. r^yy 

ytmfttii : C 20 H 18 C1FN 4 0 i: It 

(X) : C, 62.75; H, 4.21; N, 14.64; CI, 9.26; F, 4.96. 
frtiflM. (%) : C, 62.52; H, 4.18; N, 14.34; CI, 9.17; F, 4.70. 
10 NMR (DMS0-d 6 ) 6 : 2.51 (3H, s), 3.06-3.20 (4H, m), 7.06-7.15 (2H, m), 
7.26-7.36 (3H, m), 8.15 (1H, s), 8.78 (1H, d, J=5.4Hz), 13.02 (1H, s), 14.11 
(1H, s). 



mmm 5 7 

15 ib^tl 1-165 



COOH ^ 1 Xg 



177 



178 



2X| 



F Y^i - F Y^i ff NMe2 • 

•^^CHO ^3Xg ^^CHO ^ 4x * 



179 



180 




f-Me g§5x*§ 



fX^Cf OH 



181 CI H 



1-165 CI H 



219 



WO 02/070486 



PCT/JP02/01778 



iin 

6 ©£1 lXgfc^W 177 (10.1 g, 60 mmol) frbib-S® 178 

(10.97 g) £iR^8 

NMR (CDC1 3 ) 6: 2.72 (2H, t, J=7.5Hz), 2.94 (2H, t, J=7.6Hz), 3.18 (3H, s), 
5 3.61(3H, s), 6.94-7.00 (2H, m), 7.16-7.26 (2H, 1). 
1211 

■J 9^ A7;i/^-£A;W 4 h* (1.31 g, 34.63 mmol) © THF (50 ml) & 
fb£^ 178 (6.65 g, 31.48 mmol) ©THF (10 ml) S$£> -78°C^?iSTU 

feo *©& o*c*-e#»u 1 B#ia$#L*:o »»zk**u «>Azk***inii., tfc 

<bi§ri& 179 a>n&mm (5.49 g) %»feo 
i3ig 

179 (5.49 g) i:y^fW;i/A75 Fy^f 

(3.4 g, 31 mmol) © DMF (20 ml) »*ft£ 130'CT? 8 Ufco ^©^zk 

;i/T*»m*n*B»«©^H*«IBl/Ts 180 (588 mg) ^JR^9%-ef# 

NMR (CDC1 S ) <?: 3.04 (6H, s), 3.80 (2H, s), 6.73 (1H, s), 6.91-6.96 (2H, ■), 
20 7.06-7.12 (2H, m), 9.03 (1H, s). 

nffi,M5 6©£4XgCftV^ 180 (250 mg, 1.2 mmol) 6 <b£-^ 181 

(240 mg) £Jfc^6 3 

NMR (CDClj) (5: 2.62 (3H, s), 3.99 (2H, s), 4.06 (3H, s), 7.00-7.08 (2H, m), 
25 7.16-7.24 (2H, m), 7.74 (1H, s), 8.68 (2H, s). 
I5lg 

MP! 5 4©*6XSfcf£V>x'fli£*l 181 (240 mg, 0.68 mmol) *»6<fts**r 1-165 
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(180 mg) fc^S^Hi: UTJR^7 8%T-mtz* 

m& : >3oo °c nm&mm : h> 
m& : 280 °c nm^mm v> 

Ttmftffi : C 19 H U C1FN 4 0 b. l/T 

ftgll (%) : C, 61.88; H, 3.83; N, 15.19; CI, 9.61; F, 5.15. 

#M (%) : C, 61.50; H, 3.69; N, 15.02; CI, 10.02; F, 4.94. 

NME (DMS0-d 6 ) 6: 2.51 (3H, s), 4.05 (2H, s), 7.12-7.20 (2H, m), 7.35-7.41 

(2H, m), 8.11 (1H, s), 8.85 (2H, s), 13.00 (1H, s), 13.78 (1H, s). 

mmm 5 1 tD&mmtmi, 1-166 §-&ggtfeo 



fls£« 1-166 

m&@m, jr¥6 5% 

m : 293 °c nmmmm •. r*>vy 

Tbmfrtir : C 20 H 17 C1N 4 0 tbX 

tUW (%) : C, 65.84; H, 4.70; N, 15.36; CI, 9.72. 
##rfit (%) : C, 65.84; H, 4.57; N, 15.38; CI, 9.84. 

NME (DMS0-d 6 ) 6 : 2.51 (3H, s), 2.98 (4H,m), 7.15-7.32 (5H, m), 8.10 (1H, 
s), 8.78 (1H, s), 13.00 (1H, s), 13.85 (1H, s). 

mmm 5 8 

1-167 




CI H 



1-166 
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m us 

XM. (J. Heterocycl. Chem., 21, 401-406, (1984)) g£*P©<fbl!r^ 182 (3.93 
g, 13.6 imol)©5>**"tf->-* (2:1 v/v, 60 ml) iitSSt*«fl3'Jf »)A 
5 (688 mg, 28.2 miol) fcinit* 2B$F^jl#Lfc, fiJfofcfcM-C* (40 ml) £iP 

«s»U ft^l 183 (3.42 g) fcasS^Hi: UTlfc^9 6 X"T?#fco 
1211 

3SflB«l9©S&2X:iIfcflev^ 183 (3.42 g, 13.1 nol) fr£ft£$3 184 

10 (5.28 g) *mm&mmtLxi$i#9 8%x-mtzo 

mmm 9 <Dm 3 Jim^m^ Mm i84 (1.01 g, 2.46 mmoi) 185 

(806 mg) ft*»fifSlli:UrJRa(s8 4 56T?ff&. 
I4II 

15 4b£4ftJ 185 (514 mg, 1.31 mmol) p- h ;i/x W h U tf A 
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(706 mg, 3.96 mmol) ©x*y-;i, (20 ml) 2 5 ttHAnftSUft Ufc, 

«t*lf>T» 7j< (40 ml) SiQx.fco *rfflUfcilSa*38tUfc«* 7jc*C?5fc^ UT ft 
&ftfcfc8a*x*y-/l/T?W»afcfx^ % 186 (583 mg) 

UTJR^8 0%t!#fc. 
5 NME (DMS0-d 6 ) 6: 2.39 (3H, s), 2.87 (3H, s), 4.48 (2H, s), 7.23 (2H, m), 
7.46 (4H, m), 7.88 (2H, d, J=8.4 Hz), 8.83 (1H, s). 
m 5Ig 

flS"&« 186 (356 mg, 0.694 mmol )<DV > -tK (5:1 v/v, 8.4 ml) jgjft 

fcMT?*»rti (33.7 mg, 1.38 mmol) 2 4I^FIijf g 

10 JS*£fc:*#T> zK (14 ml) *Jn*.fcfc, * 6 C 2»Stt»*Jnit +» Ufc 0 «fffi 

<^ ft^m 1-167 (126 mg) h UTJR* 4 3 % t?ff fco 

: 280 - 290 °C S*SHi§& 
Ttmfrffi : C 17 H, 2 FN 3 03 (H 2 0)o. 2 i: Ut 
15 fUFIt (%) : C, 50.84; H, 3.04; N, 14.82; F, 5.03; S, 16.97. 
#M (%) : C, 50.55; H, 2.66; N, 14.63; F, 4.86; S, 17.08. 
NMR (DMS0-d 6 ) 6: 2.73 (3H, s), 4.33 (2H, s), 7.20 (2H, m), 7.44 (2H, m), 
8.39 (1H, s). 

IR (KBr) : 3442, 1603 cm" 1 . 

20 

mmm 5 9 
ib&m 1-168 
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1-168 

mi 

N,(hS? M Kn^W? >J&BM& (467 mg, 4.78 mmol) (Of h7bfD 
75> (100 ml) M$£-78*CCft£PU 1.55M U * t> k/n-^*V > 

5 mm (6.2ml, 9.61 ml) fc5aB*ttT»TUma*"« 3fl>M»l*U 0*Ct« 
12 7>^m^bfco -78°ClC^ab. (HM2 9 fcfflffc) (529 mg, 

2.39 mmol) fflf h5t Fn7?>i# (5 ml) ^JP^Il^SX- 15 fl-|H»# Ufco 

10 U T^Jl/*-? A;7n v h 7 4 — fctfu £nn*;i/A-p<*y- 

» (100:lv/v) t^ffibfeo B Wtt©aH*fcET*»LT, 187 (495 

mg) 

NMR (CDC1 3 ) <5 :3.39 (3H, s), 3.84 (3H, s), 4.42 (3H, s), 7.34 (1H, dd, J=8.4, 
4.7 Hz), 7.75 (1H, d, J=8.4 Hz), 8.60 (1H, d, J=4.7 Hz). 
15 I2IS 

2-7u=£ 5-(p-7 fr*v<>S?)l)7 5 > (578 mg, 2.27 mmol) Of F5tF 
D77> (5ml)}g?)££ -78 0 C(C^iPU 1.55M fl-^f-^ U k/n-^*? >m 
m (1.4 ml, 2.17 mmol) * 2#HfrttT»TbBmK^ 13#M»#Lfc. fc£ 
« 187 (480 mg, 2.03 mmol) 0f t FD75> (5 ml) »J**iU*.s 
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m m & m m t s u t it e> n fc a * ^>u * y ; i/ * 5 a * D v h ^ ^ 7 4 - c # 

U ^*f->-i^^i5 L ;u (3 : 2 v/v) fgttlUfe, S &t/©#ii£^jET^|i§ 
Ut\ fc£»188 (400 mg) 

NMR (CDCI3) 6 :4.10(2H, s), 4.57 (3H, s), 6.17 (1H, d, J=3.8 Hz), 6.99-7.06 
5 (2H, m), 7.24-7.29 (2H, m), 7.42 (1H, dd, J=8.7, 4.5 Hz), 7.62 (1H, d, J=3.8 
Hz), 7.81 (1H, dd, J=8.7, 1.2 Hz), 8.64 (1H, dd, J=4.5, 1.2 Hz). 
I3IS 

188 (136 mg, 0,387 mmol) ©^£DDp<*> (3 ml) ®m*OVKltft 
*PU l.OM =|fllt;^>^DD^>M (0.58 ml, 0.580 mmol) £iD;t> 

*»ET8*l/T»6n&ajl*7-lrh>-^^;-^ (1:10) 
xm®\sn&®& (87 mg) £f#fc e S&fcT-fe h >-^^;-M«4ffl^tB 
ieffl*fir^VM-168 (34 mg) SKfilgfti: UTftfc. 
15 Bft£ : 186- 188 V l%mm%1£ : 7-tr h 

NMR (CDC1 3 ) 5:4.13 (2H, s), 6.26 (1H, d, J=3.8 Hz), 7.00-7.10 (2H, m), 
7.24-7.30 (2H, m), 7.48 (1H, dd, J=8.6, 4.7 Hz), 7.818 (1H, d, J=3.8 Hz), 
7.823 (1H, dd, J=8.6, 1.1 Hz), 8.71 (1H, dd, J=4.7, 1.1 Hz). 



20 mmmeo 

1-169 



Q 0 0 



CO 




II 1 xi F A^J 
189 1-169 

IUI 

(J. Chem. Soc, Perkin Trans. 1,1985, p213) SEJ8II'fb-&fcn«fc 3 6,7- 
25 S?t Ko*-5H-*^ U >-8-;fr> (-fb-^tl 189) (147 mg, 1.0 mmol) fflf h 7 t h* 
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D77> (3 ml) £ 74 *jJci*T* 1M U ?-<7 A^tM ^l/S^lf ^ K© 
rt>7tHn77>S* (1.2 ml, 1.2 mmol) **P^.fco 45 & 
*DUK(239 ig, 1.0 mmol) *Jn*&. *©ft, i*R#MBU 1 R$B!lft# 

$4fe 1-169 (88 mg) LTJR* 2 5%t?#fc 0 

Negative ESIMS m/z 348 (M-H) 

10 Positive ESIMS m/z 350 (M+H) 

NMR (CDC1 3 ) (enol-form : keto-f orm = 3 :1) <5 : 2.88-3.05 (4H, m), 4.00 (0.25H, 
s), 4.05 (0.75H, s), 4.41 (0.25H, dd, J=5.0, 9.2 Hz), 6.14 (0.25H, d, J=3.3 
Hz), 6.19 (0.75H, d, J=3.3 Hz), 6.9-7.5 (6H, m), 7.58 (0.75H, d, J=7.5 Hz), 
7.68 (0.25H, d, J=8.1 Hz), 8.68 (0.75H, d, J=5.1 Hz), 8.73 (0.25H, d, J=4.8 

15 Hz). 

IE (neat) : 3051, 1601, 1506, 1223, 1157, 1018, 810, 735 cm" 1 . 



20 



mmm 6 1 

4b&® 1-170 



fglxg 



190 



OM6 191 



i2X* 




CI OMe192 



3X? 



i4Xg 



194 



SS5XS 




O 

CI 193 




m 1 X@ 

190 (5.45 g, 80.0 mmol) <DJ?^DD^> (160 ml) fcSfcjtfcttT, 
^^y/D^JUfjl/?^ (20.9 ml, 120 mol)k.9vu **)V*5-)Vx.—r- 
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;i/ (7.90 ml, 104mmol) Sftlju 1 8l$Hi)mb&. BLjfo®*mM'&, * 

t^^41^*«ElS (84-87*0/6 mmHg) It, 191 (3.06 g) *M 

5 fiililttflji: bTM3 

NMR (CDClj) 6 : 3.28 (3H, s), 5.25 (2H, s), 7.06 (1H, t, J=1.2 Hz), 7.12 (1H, 

s), 7.61 (1H, s). 

I2lg 

Ibdft 191 (1.12 g, 10.0 mmol) ©f h7t h* D 7 7 V (40 ml) -40°C 
10 T* 1.55M fl-^f-^U ^£ A/fl-^*l7->&$ (6.77 ml, 10.5 mmol) 4iDX.> H 
§gt 3 0 frTSMW btzo ZtiiZs -60'C^ Weinreb amide (2.00 g, 12.0 mmol)© 
x b 7t FD77 > (8 ml) »*Sin*MS-C 3 0£-mS# bfe, 

bfco »JK*«ET9*bt»6ii&a«*S/y*y^*7A^D^ 
15 77^-£{tU ^*tf>-RRxf-;i, (l:lv/v) -Cigffibfeo itt$l©#il 

zmfrrmmLTs fc&m 192 (2.19 g) *aBe$fitt4&i:b"c»fc. 

H 3 IS 

±S3©XST?»6*ifcfli^* 192 (2.14 g) <DV**V> (30 ml) ®Wi\Z 6N 
H$ (10 ml) £iO;L> 80'CT- 3 B3I15&# bfco 88K£ff«bfe3L *»<b^- h 'J 
20 ^AzK^-C^filbfe.^ttlbfeMSS^mb.zlC^^.lgARbT,^^ 193 (840 
mg) £fc£iigfli: bTJR*4 9 % <*2 % f3lg) Tffffco 
NMR (CDC1 3 ) 6: 2.23 (2H, quintet, J=6.9 Hz), 3.31 (2H, t, J=7.2 Hz), 3.65 
(2H, t, J=6.6 Hz), 7.27 (2H, brs), 10.58 (1H, brs). 

25 <k&® 193 (556 mg, 3.22 mmol) ©7-fe h = h >J ;i/ (16 ml) >§^{C*^T> 
ftRfcUSA (890 mg, 6.44 mmol)i:<t olhf- h V V A (480 mg, 3.20 mmol) £ 

in*, g^-c 3i^Hs 70 o c-e 2 o^^Jt^bfco sj*«*5«bTfi6nfe»* 
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l) #<y;i/;&7 A£ n v 1-^5 7 -£ttU Jpuu ifift k- * $ J —ft (9 : 
1 v/v) Tf»ttJUfe. %®mvfrm*Wt,E.T^M\;Xs 194 (358 ig) 

^BtLXW8 2 %T*f§fc 0 

NMR (CDC1 3 ) 6: 2.39 (2H, m), 2.77 (2H, m), 4.26 (2H, ■), 7.08 (1H, s), 7.34 
5 (1H, d, J=0.9 Hz). 

mmme o©* lxacflevKfls** 194 (136 mg, 1.00 mmoi) 1-170 

(69 mg) ZM&tilWiyat bTHK^2 0 %T*mtz 0 
FABMS m/z 339 (M+H)+ 
10 lf5#M!S«##f : C 19 H 16 FN z 0 3 i:LT 
tMItt (m/z) : 339.1145. 
4Mfftt (m/z) : 339.1153. 

NMR (CDClj) (enol-form : keto-form =1:1) 6 : 2.50-2.62 and 2.72-2.86 (total 
1H, bothm), 3.28 (1H, t, J=7.2Hz), 4.01 and 4.05(total 2H, boths), 4.08-4.70 
15 (total 3H, ■), 6.17 and 6.6.22 (total 1H, both d, J=3.6 Hz), 6.96-7.42 (7H, 
m). 

IR (neat) : 3014, 1660, 1508, 1227, 1213, 1205 cm" 1 . 

mmm 62 

20 ih&fy 1-171 
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195 196 197 




1-171 

m i ig 

<b£fl 195 © 3-- VnVV?)\,M(51 g, 279 mmol,)© DMF (250 ml)®mizf%. 
U *A(77 g)£;!jt];t> *m25'C)t#SPU&#6{fc^^M58 ml)£i&T 

mLtco ®i&z®i£T%£ : tzm\zj:?Tih£V!) m (Dm&M (56.3 g) &e 

10 fb-^fe 196 ©$§£^(56. 3 g)*x^y-;K200 ml)-^^^-y->(200 ml)- 
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*(40 ml)©jg£»**fct6jB?U 10* A«7S">A-&*(2.82 g)©*(20 ml)M 

«*in*^ &mnm%,T 5.5 Anift^ ufc„ 5* bT?agji&, 

^JETgSbfc* 9«EC*(300 ml)*ipjU x-^/PTf 2 DJAtH bfc, »tii®£ 
5 5ifet3*C£oTfti£tl 197©)|l£l£tl (48.4 g, 266 mmol) &®W®mtLX 

i3ii 

HM^J 40 om 2xgc*i;TKJ6*fTV^ HJgtfj 40 (Dm l xg-cfc&fls^to 

109(47.0 g, 279 mmol ) 1 197 ®i!fi£fig$> (48.4 g, 266 mmol)fre>, fc£ 
10 « 198(78.5 g, 237.0raol)£fefli*: bt 89.«©JR*"r#fc. 
Ife/fc : 90 - 92 -C 

I4ia 

mmm 40©* 3xgfc*i;TEfcfcfTV^ fc&m 198 (78. o g, 235 mmoi)*>e>, 

fl3^« 199(24.2 g)SISlfcbT 28.5X©JR*-C» fee 
15 fkjft : 126 - 127 °C 
m 511 

*JK0HO©*4x«fcJ*&"t£*SfTV\ fl3-&« 199 (23.9 g, 66.4 mmol)*' 
Yb-^fe 200(19.3 g)%mmt bT 89.2%OJK^Tff fc„ 
II j& : 60 - 60.5 *C 
20 Ml 6 li 

4bi§r^200 (32.3 g, 99.2mmol)&gm(400 ml)£@J§?U g£i§:>- b U <>A(10.4 
g, 127 mmol) £Jn;ifc^ ^^(5.62 ml, 109 mmol)©M(10 oDgft* 15 

-c^TLfeo guy i mm 40 mmtmmi- v y *a(io.4 g , 127 

mmol), **(5.62 ml, 109 mmol) <Dftlft(10 il)»tt*iD*.fc. SC 1 B#|8j 30# 
25 M#bfc&> h U •> A(20.4 g, 249 ■iol)ftin*J!lc*T«#b&. 

{3 lOXffittR**^- h V «>A*»«[(260 ml)SO r 7X(250 ■ USftJiU HUBtT 30 
aiBttftUfc. IfrtHbfcl&ftSjMlU *ftbfco »fc»II£»l*xf-;i,(600iiil) 
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■fe h >-^*D->ft<Dn&&t%m\Z cfcoT-fb^tl 201 (37.4 g, 92.5mmol) * 
&H£ bt 93.2%©Jt2$T?*§fco 
5 Kj& : 110 - 111 °C 

fli^* 201 (3.05 g, 7.55 mmol), IHf 19*>9A(II) (339 mg, 1.51 mmol) £ 
cfctf l,3-£* (^7x^1/^7^;) 7n^> (781 mg, 1.89 mmol) <Di? * 
?■)), 7s Y (60 ml) iI»Cga-Ch'Jif^7$> (10.5 ml, 75.3 

10 mmol)> 7k (15 ml) ftH&in*^ SS-e3O^0g#bfet, lft£E©-«Hbft 

nm-m%-Ts muni mm. i o°CT?2isiia&#bfc, sftttfcmx?-* (120 

ml) :J3«fcV7jc (120ml) TfslMRb&*x -fevW hT*3iib> £g£ (60 
ml) *3«fctf7j< (60 ml) tft&bfco 5**6»»xf-;i/ft«|£ET«*bT»6ii 
fcS&Sfc 1 0 %9 (60 ml) *inx.fco *fffibfcteil*6BlU 

15 ife&bfctL »Kxf;i.-^^y-;v (1:1 v/v) TfBttftfcfrVK <b£t! 202 
(2.16 g, 58.5mmol) bT JR* 7 8 96T«»fc. 

i?§ 8 mis 

fb£t»202 (199 mg, 0.539 mmol ) 43 «fc 1-t KD**>^>V h U7\/-^ (7.5 
mg, 0.056 mmol) © DMF (2 il) SISCSS't'fvrD^r^ (0.056 ml, 
20 0.66 mmolh ;i/-3-(3-y^f ;i/7U 7DK;i/)*Jl/^^'f ? KtftRtt 

(125 mg, 0.652 miol) SJBfciniU 9 0 #lffl»m bfctK ElfcttfcSfl-C* (4 ml) 
SWTbfc. *ffflb&8»*3JRbfcflK 7jct?ffii£U 203 (194 mg) & 

bTJR*8 8 %T-f#feo 

9S 9 XH 

25 fb-^203 (90.0 mg, 0.219 mmol) ®&<b*^b> (4.5 ml) JS*t*^T, 
= ^-fb«-5^© 1 M^b^b:/i§$ (0.880 ml, 0.880 mmol) 4lTl> 3 0 
#RBJ£#bfc&, g*6«[C*»T, * (9 ml) fciailfco If Hi bfc^fil * 53* 
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*-£&&bfc^ ttRiT-^TJffitaSfTV^ &B4b£«> 1-171 (31.6 mg, 
0.08mmol ) Zmn&fa&b 3 6 %H% fc» 

Mti : 210 - 212 °C : RRxf^i, 

NMR (DMS0-d e ) 6: 1.16 (6H, d, J=6.9 Hz), 3.93 (3H, s), 4.10 (1H, m), 4.23 
5 (2H, s), 7.16 (2H, i), 7.35 (2H, m), 7.96 (1H, s), 8.42 (1H, brd), 8.51 (1H, 
m), 8.90 (1H, m). 

mmm \8j8.vmmm McD&j&mzmt, 1-172-1-179 z&mbtz 0 



10 1-172 

: 247 - 249 °C W®m®m : V7UJiS-JU 
NMR (DMS0-d 6 ) 6: 3.93 (3H, s), 4.23 (2H, s), 7.15 (2H, m), 7.35 (2H, m), 
7.48 (1H, brs), 8.06 (1H, brs), 8.11 (1H, s), 8.73 (1H, d, J=4.2 Hz), 8.90 
(1H, d, J=4.2 Hz). 
15 fls£*J 1-173 

Witi : 219-221 'C SigftS^ : 

NMR (DMS0-d a ) S : 2.81 (3H, d, J=4.2 Hz), 3.93 (3H, s), 4.22 (2H, s), 7.15 
(2H, m), 7.35 (2H, m), 8.04 (1H, s), 8.52 (1H, brt), 8.67 (1H, m), 8.90 (1H, 
m). 

20 {h&ya 1-174 

M: 198 - 200 °C : SRxf^ 

NMR (CDC1 3 ) 6 : 1.30 (3H, t, J=7.2 Hz), 3.49 - 3.59 (2H, m), 4.03 (3H, s), 
4.14 (2H, s), 6.99 (2H, t, J=8.7 Hz), 7.14 - 7.27 (2H, m), 8.02 (1H, s) 8.64 




1-172 : R=NH 



1-172— 1-179 



1-177 :R=NHBn 
1-178 :R=NMe 2 
1-179: R=OMe 
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(1H, d, J=2.1 Hz), 8.80 (1H, d, J=2.1 Hz). 
fc&m 1-175 

MkjjK : 190 - 193 °C : 7* Y >-x-y/u 

NMR (CDC1 3 ) 6: 1.02(3H, t, J=7.5Hz), 1.68(2H, m), 3.46(2H, m), 4.04(3H, s), 
5 4.15(2H, s), 6.06(2H, ■), 6.99(2H, 1), 7.17(1H, m), 8.04(1H, s), 8.64(1H, 
s), 8.83(lH,s). 
fl3*4» 1-176 

NMR (CDCI3) 6: 1.00-1.60 (2H, m), 1.60-1.80 (4H, m), 3.10-3.20 (2H, m), 
3.40-4.00 (2H, m), 4.09 (3H, s), 4.34 (2H, s), 7.04-7.21 (2H, m), 7.22-7.28 
10 (2H, m), 8.06 (1H, s), 8.49 (1H, s), 9.45 (1H, d, J=1.5Hz). 
<fb£$) 1-177 

®l& : 228 - 230 'C : 

NMR (DMSO-d 8 ) 6: 3.92 (3H, s), 4.21 (2H, s), 4.49 (2H, d, J=5.7 Hz), 7.15 
(2H, m), 7.28 (2H, 1), 8.09 (1H, s), 8.62 (1H, s), 8.91 (1H, s), 9.14 (1H, 
15 brt). 

1-178 

m&: 158-161 *c msshmm: mm*-?* 

NMR (CDCI3) 6: 2.82 (3H, s), 3.17 (3H, s), 4.02 (3H, s), 4.15 (2H, s), 6.14 
(1H, br.s), 7.01 (2H, t, J=8.7 Hz), 7.13 - 7.19 (2H, m), 7.87 (1H, d, J=2.1 
20 Hz), 7.89 (1H, s), 8.85 (1H, d, J=2.1 Hz), 11.94 (1H, br.s). 
it^m 1-179 

®& : 159 - 163 °C : h >- 4 V 7n -)V 

NMR (CDCI3) 6: 3.96(3H, s), 4.07(3H, s), 4.20(2H, s), 7.01(2H, m), 7.20(2H, 

m), 8.76(1H, s), 8.88(1H, s), 9.30(lH,s). 

25 

mmm 63 

lb&® 1-180 
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MeOOC 





205 1-180 

% 1 If 

to^m 201 (1.5 g, 3.71 mmol) ®r^t H a 7 > (12.5 ml)-**y- 
M12.5 \a\)mmz.fc$iT 2M%.fomfti* Y U«>A*»« (2.20 ml, 4.45 mmol) 
5 *iD* N 3O£-H0ilttft#Ufc. 2 MM (2.2 ml) % 7* (75 ml) 4JP^^®T- 

30 frmmnLtzo-b&ftbs m&Ltcf&mzmw, ykmbx^^o hi (i.4 g) 

£ 97.OX0iR^-e»fco 

NME (CDC1 3 ) 6 : 4.23 (2H, s), 4.49 (3H, s), 7.01-7.09 (2H, m), 7.17-7.29 (2H, 
m), 8.31 (1H, d, J=1.8 Hz), 8.49 (1H, s), 8.66 (1H, d, J=1.8 Hz), 11.40 (1H, 
10 brs). 

-fb^r^I 141 (1.4 g, 3.59 mmol) ©ttfls* >(30 ml)$&ifcCx 1ST 1-x 
?)V-3-(3-V*?-)\,7 K J rDKMiWy-f 3. FIIIS (827 mg, 4.31 mmol) 
SIF 1-t KD*^>V h U7 7-^ (566 mg, 4.31 mmol) £2JP* 40 #RgJI}$ 
15 Lfeo x* > -;i/(20 ml)*: r- I) if;i/7 5 >(0.60 ml, 4.31 nol)£2fl £.> 1 1$ 
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7-f-«S(»gzf;k'n-^^>=l:2-l:l)UT^«l 142(1.30 g) & 87.0% 

5 NMR (CDClj) 6 : 1.45 (3H, t, J=7.2 Hz), 4.21 (2H, s), 4.21 (3H, s), 4.45 (2H, 
q, J=7.2Hz), 6.99-7.08 (2H, m), 7.16-7.29 (2H, m), 8.41 (1H, s), 8.24 (1H, 
d, J=2.1 Hz), 8.85 (1H, d, J=2.1 Hz). 
I3lg 

mMM 62 (Dm 7 xmizft^s fc&®U2 (3.0 g, 7.18 mmol) *Mb£4&204 
10 (2.38 g) *®m&&mt LTJR* 87.0%-ef#fco 

NMR (CDC1 3 ) 6 : 1.37 (3H, t, J=7.1 Hz), 4.18 (3H, s), 4.25 (2H, 3), 4.38 (2H, 
q, J=7.1 Hz), 7.13-7.20 (2H, m), 7.34-7.40 (2H, m), 8.45 (1H, s), 8.98 (1H, 
d, J=2.0 Hz), 9.18 (1H, d, J=2.0 Hz), 13.40 (1H, brs). 

15 £Mffl 62 (DM SX^lfcftlK ft 204 (200 mg, 0.52 mmol) j6»6-fb^«205 
(173 mg) &&&mmt tTlR^81.0%-e»fc. 

NMR (CDCI3) 6 : 1.44 (3H, t, J=7.2 Hz), 2.83 (3H, s), 3.20 (3H, s), 4.15 (2H, 
s), 4.23 (3H, s), 4.44 (2H, q, J=7.2 Hz), 6.98-7.05 (2H, m), 7.14-7.20 (2H, 
m), 7.83 (1H, s), 7.89 (1H, d, J=2.1 Hz), 8.85 (1H, d, J=2.1 Hz). 
20 I5XI 

mmm 62 am 9 nm\zm^ 205 (170 mg, 0.41 mmoi) i*bm.mt-& 
m 1-180 (90 mg) zmm&mmt Lxum 55.o%T?»fc. 

ffl^: 127 - 128'C m@m®1& : * 9 J -JU- V 4 V 7*D 
NMR (CDClj) <5: 1-46 (3H, t, J=7.2 Hz), 2.80 (3H, s), 3.17 (3H, s), 4.15 (2H, 
25 s), 4.48 (2H, q, J=7.2 Hz), 6.96-7.07 (2H, m), 7.12-7.22 (2H, m), 7.84 (1H, 
d, J=2.1 Hz), 7.90 (1H, s), 8.86 (1H, d, J=2.1 Hz), 12.07 (1H, brs). 
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^ooc 




1-181 



COR 2 



1-190 



1-181 : R1=Et 
1-182 : R1=Et 
1-183 : R1=Et 
1-184 : R1=Et 
1-185 : R1=Et 
1-186 : R1=Et 
1-187 : R1=Et 
1-188 : R1=i-Pr 
1-189 : R1=i-Pr 
1-190 : R1=i-Pr 



R2=NHBn 
R2=NHPh 
R2=NH 2 
R2=NHMe 
R2=NMe 2 



R2=piperidine 
R2=NHCH 2 CH 2 OH 



R2=NHMe 

R2=NHEt 

R2=NHn-Pr 



fc&m i-i8i 

:208 - 210'C mm§§i®1& : *9J-)\* 
5 NMR (CDC1 3 ) 6: 1.48 (3H, t, J=7.2 Hz), 3.75 (3H, d, J=3.9 Hz), 4.16 (2H, 
s), 4.50 (2H, q, J=7.2 Hz), 6.07 (1H, brs), 6.95-7.05 (2H, m), 7.12-7.23 (2H, 
m), 8.06 (1H, s), 8.67 (1H, s), 8.30 (1H, s), 12.15 (1H, brs). 
<b&® 1-182 

■a : 153-155 °c m&&mt&: mm^r* 

10 NMR (CDCI3) 6: 1.35 (3H, t, J=7.1 Hz), 1.51 (3H, t, J=7.1 Hz), 3.57 (2H, 

q, J=7.1 Hz), 4.28 (2H, s), 4.55 (2H, q, J=7.1 Hz), 6.91 (1H, brs), 7.03-7.12 

(2H, m), 7.18-7.28 (2H, m), 8.36 (1H, s), 9.22 (1H, s), 9.40 (1H, s), 12.26 
(1H, brs). 
ItS® 1-183 

15 : 134-137 °c n&m®m : mm*-?* 

NMR (CDCI3) 6: 1.04 (3H, t, J=7.2 Hz), 1.50 (3H, t, J=7.0 Hz), 1.66-1.79 
(2H, 1), 3.49 (2H, q, J=6.5 Hz), 4.23(2H, s), 4.52 (2H, q, J=7.0 Hz), 6.93 
(1H, brs), 7.01-7.09 (2H, m), 7.18-7.28 (2H, m), 8.28 (1H, s), 9.07 (1H, s), 
9.16 (1H, s). 
20 fc&m 1-184 

: 140- 143 °C nmm%M : »»xf;b 
NMR (CDCI3) 6: 1.10-1.50 (2H, a), 1.48 (3H, t, J=7.1 Hz), 1.60-1.74 (4H, 
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m), 3.06-3.22 (2H, m), 3.54-3.96 (2H, m), 4.37 (2H, s), 4.54 (2H, q, J=7.1 
Hz), 7.03-7.12 (2H, m), 7.21-7.29 (2H, m), 8.06 (1H, s), 8.47 (1H, s), 9.50 
(1H, s), 12.39 (1H, brs). 
1-185 

5 Mti : 194 - 195°C : Mxfji/->^-;i/ 

NMR (CDC1 3 ) 6: 1.48 (3H, t, J=7.2 Hz), 3.65-3.74 (2H, m), 3.86-3.95 (2H, 
m), 4.14 (2H, s), 4.51 (2H, q, J=7.2 Hz), 6.57 (1H, brs), 6.94-7.05 (2H, m), 
7.12-7.23 (2H, m), 8.07 (1H, s), 8.62 (1H, s), 8.81 (1H, d, J=2.1 Hz), 12.13 
(1H, brs). 
10 fc-Sm 1-186 

m& : 214-217 -C n^mmm : mm*?* 

NMR (CDC1,) 6 : 1.46 (3H, t, J=7.1 Hz), 4.15 (2H, s), 4.49 (2H, q, J=7.1 Hz), 
4.70 (2H, d, J=5.7 Hz), 6.35 (1H, brs), 6.95-7.04 (2H, m), 7.13-7.21 (2H, 
m), 7.31-7.42 (5H, m), 8.08 (1H, s), 8.67 (1H, s), 8.83 (1H, d, J=1.5 Hz), 
15 12.14(1H, brs). 
ih£M 1-187 

Mti :168'C IHS-SHM : WM^3-»- VI V ru b:;i/x~x;i/ 
NMR (CDCI3) 6 : 1.49 (3H, t, J=6.9 Hz), 4.15 (2H, s), 4.53 (2H, q, J=6.9 Hz), 
6.94-7.70 (9H, m), 7.77 (1H, brs), 8.23 (1H, s), 8.72 (1H, s), 8.87 (1H, d, 
20 J=1.8 Hz), 12.17 (1H, brs). 
ihGW 1-188 

m& : 218-219 °c n^^mm : 7* v y-wm.^)^ 

NMR (CDCI3) 6: 1.45 (6H, d, J=6.3 Hz), 4.17 (2H, s), 5.39 (1H, sep, J=6.3 
Hz), 5.92 (2H, brs), 6.96-7.04 (2H, m), 7.14-7.21 (2H, m), 8.17 (1H, s), 8.76 
25 (1H, s), 8.84 (1H, s), 12.29 (1H, brs). 

fc&m 1-189 

m& : 208- 209 °C ?y§fli&& : 7*\y-**J-K 
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NMR (CDCI3) 6: 1.46 (6H, d, J=6.2 Hz), 3.08 (3H, d, J=3.9 Hz), 4.16 (2H, 
s), 5.39 (1H, sep, J=6.2 Hz),. 6.07 (1H, brs), 6.96-7.03 (2H, m), 7.15-7.21 
(2H, m), 8.03 (1H, s), 8.67 (1H, s), 8.84 (1H, s), 12.23 (1H, brs). 
{b&Vl 1-190 

5 NMR (CDCI3) 6 : 1.43 (6H, d, J=6.3 Hz), 2.78 (3H, s), 3.17 (3H, s), 4.16 (2H, 
s), 5.36 (1H, sep, J=6.3 Hz), 6.97-7.06 (2H, m), 7.12-7.20 (2H, 1), 7.82 (1H, 
s), 7.89 (1H, s), 8.87 (1H, d, J=2.1 Hz), 12.23 (1H, brs). 



nmm 64 

10 ibS® 191 




209 1-191 



m 1 ig 

fls£» 141 (390 ig, 1.0 miol) ©fh7tFD77>(20 ml)gft^ 2,2'- 
S>K>J V)\>¥7s)\s-7 4 h* (242 mg, l.lmmoDs MJ7i-W^7 0 (288mg, 
15 l.lBiol)fcjQil&o2l$IBI&*£ 6KSJ*i«t: N 2,2*-yt:U W^7-f h* (242 
mg, 1.1 mmolX h V 7 x — 7 -f > (288 mg, 1.1 mmol)£;tiD;fc fc„ — 
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-•r;i/-e*£H<b£-li\ to£tl206 (436 ng) £J&$ 90%-?fffc o 
% 2 Ig 

% 1 Ig£<fcoT#e>;ft;fc<fb£t/ 206 (2.20 g, 4.55 miol) h7 b h* D 7 
7>(50ml)Mf^ F7^f7^ 7MTs lM^^l/V^^A^a * H (5.0 
5 ml, 5.0 DUDoDfclnAfco 40 $ £ fc£ji&$£ N 1M ^f;i/v^^i/i)Ayn 
3. K (0.9 ml, 0.9 mmoD&iD^fco 15 Rjfo®\Z&mMlhr >^ - 1> A7K 

>-s^ vrne;v:c-x;i/^iMb£-e\ fb^ti 207 (1.64 g) £ 

10 iR^93%T'fffco 
% 3 IS 

Ml otf^tlfeft^t) 207(1. 6g, 4.2mmol)£HJffi$| 62®|g 7ISC 

*P&TR/te*fJV^ <fb-&$) 208 (1.18 g, 3.34mmol)^efij^Si: bTJR^ 80.5% 

15 ^4 II 

m 3 IgfCiotf ^fitciti^m 208(194. 3mg, O.55mmol)£HIS0iJ 62 <D% 8 
XgfcHHjTfijfcftffl^ <b-£^ 209 (148mg, 0.39nnol)& &&ffc&t VXW 
70.7%-eff fe. 
91 5 IS 

20 !f§ 4 X«fcJ;oTff fctlfefti^* 209(100. Omg, O.26mmol)£HS{&0iJ 45 <D% 3 

XgfcJpUTKJfcftfrlr^ SflMb"&» 1-191(51. 8mg, 0.39mmol)&^#fe^ffi fc b 

TJR^ 54.4H!-e#feo 

: 141 - 142 °C B£A$ft : x^-^-f vrn^i-^ 

NMR (CDC1 3 ) <? : 2.74 (3H, s), 2.80 (3H, s), 3.18(3H, s), 4.16 (2H, s), 
25 6.96-7.06(2H, m), 7.10-7.20 (2H, n), 7.80 (1H, s), 7.80-7.86 (1H, m), 

8.82-8.90(lH, m). 
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<h&® 1-192- 1-243 S^lfe, 




1-192 ~ I-243 



M92:R1=NH 2 


R2=Me 


1-219 


R^N^ 


R2=Ph 


1-193 :R1=NHMe 


R2=Me 


I-220 


R1=NHMe 


R2=Ph 


M94:R1=NHI-Pr 


R2=Me 


1-221 


R1=NHEt 


R2=Ph 


1-195: Ri=pipei1dine 


R2=Me 


I-222, 


R1=NHI-Pr 


R2=Ph 


4 u j*n - U Kill 1 1 ^"M 1 ^\ A J 

M96: R1=NHCH 2 CH 2 OMe 


R2=Me 


I-223: 


R^piperidine 


R2=Ph 


1-197: RI^NHBn 


R2=Me 


I-224: 


R^NHCH^H-OMe 


R2=Ph 


1-198 :R1*NHPh 


R2=Me 


I-225: 


R1 =NHBn 


R2=Ph 


1-199: R1=NH 2 


R2=Et 


I-226 


R1=NHPh 


R2=Ph 


l-200:R1=NHMe 


R2=Et 


1-227: 


R1=NMe 2 


R2=Ph 


1-201 : R1=NHEt 


R2=Et 


I-228: 


R1=OMe 


R2=Ph 


l-202:R1=NHi-Pr 


R2=Et 


I-229 


:R1=NH 2 


R2=4-F-Ph 


I-203: R^piperidine 


R2=Et 


I-230 


: Ri=NHMe 


R2=4-F-Ph 


1-204 : R1=NHCH 2 CH 2 OMe 


R2=Et 


1-231 


R1 =NHB 


R2=4-F-Ph 


l-205:R1=NHBn 


R2=Et 


I-232 


R1=NHi-Pr 


R2=4-F-Ph 


l-206:R1=NHPh 


R2=Et 


I-233 


R^piperidine 


R2=4-F-Ph 


l-207:R1=NMe 2 


R2=Et 


I-234 


R1=NHCH 2 CH 2 OMe 


R2=4-F-Ph 


l-208:R1=NH 2 


R2=f-Bu 


I-235 


R1=NHBn 


R2=4-F-Ph 


l-209:R1=NHEt 


R2=i-Bu 


I-236 


R1=NHPh 


R2=4-F-Ph 


1-210: R1=NHi-Pr 


R2=i-Bu 


I-237 


R1=NMe 2 


R2=4-F-Ph 


1-211 :R1=NHCH 2 CH 2 OMe 


R2=l-Bu 


I-238 


R1=OMe 


R2=4-F-Ph 


1-212 :R1=NH 2 


R2=cyclohexane 


I-239 


R1=NH 2 


R2=2-thiophen 


1-213: R1=NHMe 


R2=cyclohexane 


I -240 


R1=NHMe 


R2=2-thlophen 


1-214 :R1=NMe 2 


R2=cyclohexane 


1-241 


R1=NHEt 


R2=2-thiophen 


1-215: RUOMe 


R2=cyclohexane 


I-242 


R1=NHBn 


R2=2-thiophen 


1-216: R1=NH 2 


R2= -(CH2) 3 OMe 


I-243 


•R1=NMe2 


R2=2-ttiiophen 


1-217: R1=NHMe 


R2= -(CH2) 3 OMe 








1-218: R1=NMe 2 


R2= -(CH^aOMe 









1-192 

5 ®ti : 230 - 232 °C Ut£m®m : V x * )V x. - r )V 

NMB (DMSO) 6 : 2.75 (3H, s), 4.23 (2H, s), 7. 12-7. 18(2H, m), 7.32-7.37 (2H, 
m), 7.46 (1H, brs), 8.05 (1H, brs), 8.13 (1H, s) , 8.75 (1H, s) , 8.89 (1H, 
s). 

ih&® 1-193 

10 : 207 - 209 °C : J -JU - *;xf*i-rA 

NMR (DMSO) 6: 2.75 (3H, s), 2.81 (3H, d, J=4.4Hz) , 4.22 (2H, s), 7.12- 
7.18(2H, m), 7.32-7.36 (2H, m), 8.07 (1H, s), 8.52 (1H, d, J=4.7Hz) , 8.70 
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(1H, S) , 8.90 (1H, s). 
fc-&*J 1-194 

m& : 2ii - 213 -c mm&mm : i^-^yifM-Tj^ 

NMR (DMSO) (J : 1.17 (6H, d, J=6.6Hz) , 2.75 (3H, s), 4.10 (1H, sept, J=6.7Hz) , 
5 4.23 (2H, s), 7.12-7. 18(2H, m), 7.32-7.37 (2H, i), 7.98 (1H, s), 8.39 (1H, 
d, J=7.7Hz) , 8.53 (1H, s) , 8.90 (1H, s). 
ih&Vd 1-195 

m& : 191 - 193 °c nm&mm i^-)H^v7aiijn-T* 

NMR (CDC1 3 ) 6 : 1.00-1.80 (6H, m), 2.73 (3H, s), 3.00-3.12 (2H,. m), 3.48-4.02 
10 (2H, m), 4.16(2H 3 s), 6.98-7.08 (2H, m), 7.14-7.22 (2H, m), 7.74 (1H, s), 
7.78-7.82 (1H, m), 8.86-7.92(lH, m). 
ih^m 1-196 

Witi : 180 - 183 'C U&H,®® :lfix^-^ V7Dt>x-f;V 
NMR (CDCI3) 6 : 2.78 (3H, s), 3.40 (3H, s), 3.58-3. 64(2H, m), 3.66-3. 74(2H, 
15 m), 4.16 (2H, s), 6.37-6.49(lH, m), 6.96-7.04(2H, m), 7.14-7.21 (2H, m), 
8.04UH, s), 8.64-8.67(lH, m), 8.77-8.84(lH, 1). 
ft£t> 1-197 

Mti :208 - 210 'C Wmm®® : J -JU- V^f-fr =c-t)V 
NMR (DMSO) 6 : 2.75 (3H, s) , 4.22 (2H, s) , 4.51 (2H, d, J=6.1Hz), 
20 7.12-7.18(2H, m), 7.27-7.34 (5H, m) , 7.33-7.37 (2H, m), 8.13 (1H, s) , 8.65 
(1H, s) , 8.91 (1H, s) , 9.12 (1H, t, J=5.5Hz). 
ibG® 1-198 

I&£ : 212 - 215 °C ?f*£Il&& :^V7nWi-f^ 
NMR (CDCI3) 6: 2.76 (3H, s), 4.11 (2H, s), 6.92-7.02 (2H, m), 7. 10-7 . 28(3H, 
25 m), 7.38-7.46 (2H, m), 7.60-7. 70(2H, m), 7.80-8.08(lH, brs), 8.12 (1H, s), 
8.60-8.66 (1H, in), 8.72-8.80 (1H, m). 

fc-$sm 1-199 
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m& : 217 - 219 'C j?£A£SK : 

NMR (CDC1 3 ) <?: 1.30 (3H, t, J=7.2 Hz), 3.19 (2H, q, J=7.2 Hz), 4.18 (2H, 
s), 5.85 (2H, bs), 6.97-7.03 (2H, a), 7.16-7.20 (2H, m), 8.19 (1H, s), 8.77 
(1H, s), 8.80 (1H, d, J=2.0Hz). 

5 1-200 

m& :214-216'C f?|gf|j§& : x* J -)l 

NMR (CDCI3) 6: 1.29 (3H, t, J=7.2 Hz), 3.07 (3H, d, J=4.0 Hz), 3.18 (2H, 
q, J=7.2Hz), 4.16 (2H, s), 6.09 (1H, bs), 6.97-7.04 (2H, a), 7.16-7.20 (2H, 
1), 8.05 (1H, s), 8.68 (1H, s), 8.79 (1H, d, J=2.1 Hz). 

10 1-201 

: 194-195-C Bgft&ft : x*y-;u 
NMR (CDCI3) 6: 1.29 (3H, t, J=7.2 Hz), 1.29 (3H, t, J=7.2 Hz), 3.17 (2H, 
q, J=7.2Hz), 3.50-3.59 (2H, a), 4.16 (2H, s), 6.07 (1H, bs), 6.97-7.03 (2H, 
m), 7.16-7.21 (2H, a), 8.03 (1H, s), 8.63 (1H, d, J=1.8Hz), 8.79(1H, d, 

15 J=1.8Hz). 
flS** 1-202 

HjS : 196-197-C : y -)V 

NMR (CDCI3) 6: 1.29 (3H, t, J=7.2 Hz), 1.29 (6H, d, J=6.5 Hz), 3.19 (2H, 
q, J=7.2 Hz), 4.17 (2H, s), 4.25-4.40 (1H, a), 5.82 (1H, bs), 6.98-7.04 (2H, 
20 a), 7.16-7.21 (2H, a), 8.01 (1H, s), 8.58 (1H, s), 8.80 (1H, d, J=2.1 Hz). 
ih&® 1-203 

Rftjft :136-138°C : x*y-;b 

NMR (CDCI3) 6: 1.29 (3H, t, J=7.2 Hz), 1.00-1.75 (6H, a), 3.00-3.17 (4H, 
a), 3.60 (1H, bs), 3.92 (1H, bs), 4.16 (2H, s), 6.99-7.05 (2H, a), 7.16- 
25 7.19 ( 2H, a), 7.77 (1H, s), 7.80 (1H, d, J=1.8 Hz), 8.88 (1H, d, J=2.1 Hz). 
ib&<®) 1-204 

NMR (CDCI3) 6: 1.29 (3H, t, J=7.2 Hz), 3.18 (2H, q, J=7.2 Hz), 3.41 (3H, 
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s), 3.61 (2H, d, J=5.0 Hz), 3.71 (2H, d, J=5.0 Hz), 4.16 (2H, s), 6.41 (1H, 
bs), 6.97-7.03 (2H, m), 7.16-7.20 (2H, m), 8.07 (1H, s), 8.65 (1H, s), 8.80 
(1H, d, J=2.1 Hz). 
ih&%) 1-205 
5 :201-203°C : 

NMR (CDC1 3 ) 6: 1.26 (3H, t, J=7.2 Hz), 3.14 (2H, q, J=7.2 Hz), 4.14 (2H, 
s), 4.68 (2H, d, J=5.5 Hz), 6.41 (1H, bs), 6.97-7.03 (2H, m), 7.14-7.19 (2H, 
1), 7.26-7.40 (5H, 1), 8.06 (1H, s), 8.66 (1H, d, J=2.1 Hz), 8.77 (1H, d, 
J=2.1 Hz). 

10 4b&® 1-206 

: 196 - 197 °C : x*y-;i/ 

NMR (CDCI3) <5: 1.28 (3H, t, J=7.2 Hz), 3.16 (2H, q, J=7.2 Hz), 4.12 (2H, 
s), 6.94-7.01 (2H, ■), 7.13-7.26 (3H, m), 7.40-7.45 (2H, m), 7.67 (2H, d, 
J=7.6Hz), 8.01 (1H, s), 8.16 (1H, s), 8.64 (1H, s), 8.78 (1H, 

15 1h&® 1-207 

Hjft :150-152'C WHSkmnt : *9 J-fr 

NMR (CDCI3) 6 : 1.29 (3H, t, J=7.2 Hz), 2.81 (3H, s), 3.14 (2H, q, J=7.2 Hz), 
3.18 (3H, s), 4.16 (2H, s), 6.99-7.05 (2H, m), 7.14-7.19 (2H, m), 7.83 (1H, 
s), 7.84 (1H, s), 8.85 (1H, d, J=2.1 Hz). 
20 fls£» 1-208 

MA : 178 - 180 'C n^^m : Sli^-^V/D^H-^ 
NMR (CDCI3) 6 : 1.05(6H,d, J=6.7Hz), 2.30(1H, m), 3.00(2H, d, J=6.7Hz), 
4.18(2H, s), 5.68-6, 12(2H, brs), 6.95-7. 05(2H, m), 7.14-7.24(2H, m), 
8.16(1H, s), 8.74-8.78(lH, m), 8. 80-8. 84( 1H, m). 
25 fb£4» 1-209 

M& 170 - 171 -C n^mmm : Mxf* 

NMR (CDCI3) 6: 1.05(6H, d, J=6.7Hz), 1.30(3H, t, J=7.4Hz), 2.36(1H, m), 

243 



WO 02/070486 



PCT/JP02/01778 



3.04(2H, d, J=6.7Hz), 3. 50-3. 62(2H, a), 4.17(2H, s), 5.95-6.03( 1H, a), 
6.96-7.05(2H, m), 7. 14-7.24(2H, a), 8.02(1H, s), 8.60-8. 64( 1H, m), 8.79- 
8.82(1H, ■). 
<h£® 1-210 

5 : 171 - 173 Igl^I : x * J -)V - J V 7U - ^ )], 

NMR (DMSO) 6: 0.97(6H, d, J=6.4Hz), 1.17(6H, d, J=6.4Hz), 2.23(1H, sept, 
J=6.7Hz), 3.07(2H, d, J=6.7Hz), 4. 04-4. 16 ( 1H, a), 4.23(2H, s), 7. 12-7. 18(2H, 
m), 7.32-7.36(2H, a), 7.96(1H, s), 8.38(1H, d, J=7.6Hz), 8.52(1H, d, J=1.8Hz) , 
8.89(1H, d, J=1.5Hz). 
10 ih&%0 1-211 

m& : 140 - 142 v n^mmm x^-;v-^v/Dtin-^ 

NMR (DMSO) 6: 0.97(6H, d, J=6.7Hz), 2.24(1H, sept, J=6.7Hz), 3.07(2H, d, 
J=6.7Hz), 3.29(3H, s),3.30-3.49(4H, a), 4.22(2H, s), 7. 12-7. 18(2H, m), 
7.32-7.36(2H, m), 8.03(1H, s), 8.62(1H, d, J=1.8Hz), 8.65(1H, brs) , 8.89(1H, 
15 d, J=2.1Hz). 

1-212 

Mti : 260 - 262 V Ut&m®m : »»xf^ 

NMR (CDClj) 6 :1.30-2.00(10H, a), 3.38-3.49(lH, m), 4.18(2H, s), 5.70- 
6.00(1H, brs), 6.96-7.04(2H, ■), 7. 16-7.22(2H, a), 8.15(1H, s), 8.72-8.76(2H, 
20 m), 8.80-8.82OH, a). 
<h<&® 1-213 

M& : 163 - 164 'C : ^(V7DUH-r;i/ 

NMR (CDC1 3 ) 6 :1.20-2.00(10H, m), 3.08(3H, d, J=2.3Hz), 3. 36-3. 48( 1H, a), 
4.16(2H, s), 6.00-6. 11(1H, a), 6.96-7.04(2H, 1), 7.14-7.20(2H, a), 8.01(1H, 
25 s), 8.62-8.68UH, m), 8.78-8.82(lH, a). 
itS® 1-214 

NMR (CDCI3) 6 :1.06-2.00(10H, a), 2.80(3H, s), 3.19(3H, s), 3.28-3.44(lH, 
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m), 4.16(2H, s), 6.96-7.08(2H, m), 7.10-7.20(2H, m), 7.78-7.86(2H, m), 
8.80-8.92(lH, m), 13.6-14.2(1H, brs). 

fc&m 1-215 

m& : 163 - 164 °c nm^mm ^vrn^z-f^ _ -fvrn/v 

5 

NMR (CDClj) <S :1.20-2. 00(10H, ■), 3.08(3H, d, J=2.3Hz), 3.36-3.48( 1H, m), 
4.16(2H, s), 6.00-6. 11(1H, m), 6.96-7.04(2H, ■), 7. 14-7.20(2H, m), 8.01(1H, 
s), 8.62-8.68(lH, m), 8.78-8.82(lH, m). 
ib&%9 1-216 
10 M£ : 165*C : mWt^f-^ 

NMR (CDClj) d : 2.04-2.14 (2H, ■), 3.25 (2H, t, J=7.5 Hz), 3.37 (3H, s), 3.52 
(2H, t, J=5.7Hz), 4.17 (2H, s), 5.94 (2H, brs), 6.96-7.05 (2H, m), 7.14-7.22 
(2H, m), 8.23 (1H, s), 8.81 (2H, s). 
KG® 1-217 

15 m& : 148 e C nm$k&®. : Mi^-y-fyrn^x-^ 

NMR (CDC1 3 ) 6 : 2.03-2.14 (2H, m), 3.07 (3H, d, J=5.1 Hz), 3.23 (2H, t, J=7.5 
Hz), 3.37 (3H, s), 3.51 (2H, t, J=6.0 Hz), 4.16 (2H, s), 6.16 (1H, brs), 
6.95-7.05 (2H, m), 7.14-7.22 (2H, m), 8.08 (1H, s), 8.71 (1H, s), 8.79 (1H, 
d, J=1.2 Hz), 12.63 (1H, brs). 

20 ft^tt 1-218 

®& : 123 - 126°C : MxfjP-i/^ V7D tr^x-x^ 

NMR (CDCI3) 6: 2.03-2.13 (2H, m), 2.81 (3H, s), 3.18 (3H, s), 3.21 (2H, t, 
J=7.2 Hz), 3.35 (3H, s), 3.50 (2H, t, J=6.0 Hz), 4.16 (2H, s), 6.97-7.06 (2H, 
m), 7.12-7.20 (2H, m), 7.83 (1H, s), 7.85 (1H, s), 8.85 (1H, d, J=1.2 Hz), 
25 13.44 (1H, brs). 
{b£tl 1-219 

m& : 259 - 261 «C USSH&ai : ** J-to 
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7c3S##f : C 24 H, 7 FN 2 0 3 t LX 

W&m (%) : C, 71.99; H, 4.28; F, 4.74; N, 7.00. 
frtirm (%) : C, 71.87; H, 4.15; F, 4.63; N, 6.90. 

NME (CDC1 3 ) 6 : 4.20 (2H, s), 5.76 (2H, m), 7.01 (2H, m), 7.20 (2H, m), 7.54 
5 (2H, m), 7.65 (1H, m), 7.80 (2H, m), 8.00 (1H, s), 8.82 (1H, m), 8.85 (1H, 
m). 

<b£fcl 1-220 

®&£ : 88 - 89 °C W@m®m : * * J -)l 
7imfrtiT : C 2 5H J9 FN 2 0 3 (H 2 0) 0 . e t LT 
10 (%) : C, 70.61; H, 4.79; F, 4.47; N, 6.59. 

frmm. (%) : C, 70.52; H, 4.58; F, 4.33; N, 6.43. 

NMR (CDC1 3 ) 6: 3.02 (3H, d, J=4.5 Hz), 4.18 (2H, s), 6.00 (1H, brq), 7.01 
(2H, m), 7.19 (2H, m), 7.54 (2H, m), 7.64 (1H, m), 7.78 (2H, m), 7.86 (1H, 
s), 8.75 (1H, m), 8.81 (1H, m). 
15 fc^m 1-221 

m& : 70 - 72 -c n^mmm 

7n3S#*f : C 26 H 21 FN 2 0 3 (H 2 0) 0 . 5 1 It 
ffl-JMI (%) : C, 71.38; H, 5.07; F, 4.34; N, 6.40. 
frffim (%) : C, 71.25; H, 5.08; F, 4.32; N, 6.46. 
20 NMR (CDCI3) 6: 1.24 (3H, t, J=7.4 Hz), 3.50 (2H, m), 4.19 (2H, s), 5.95 (1H, 
brt), 7.01 (2H, m), 7.20 (2H, m), 7.53 (2H, m), 7.64 (1H, m), 7.80 (2H, m), 
7.86 (1H, s), 8.72 (1H, m), 8.80 (1H, m). 
ih-B;® 1-222 

U<£ : 77 - 78 °C W^m^m : ttJ-fr 
25 7Gl£##f : C 27 H 23 FN 2 0 3 (H 2 0) 1 . 0 £ UT 

tf-IHit (%) : C, 70.42; H, 5.47; F, 4.13; N, 6.08. 
frtirm (%) : C, 70.47; H, 5.32; F, 4.01; N, 5.93. 

246 



WO 02/070486 



PCT/JP02/01778 



NMR (CDCI3) 6: 1.25 (6H, d, J=6.3Hz), 4.19 (2H, s), 4.29 (1H, m), 5.79 (1H, 
brd), 7.01 (2H, m), 7.20 (2H, m), 7.53 (2H, m), 7.64 (1H, m), 7.80 (2H, m), 
7.84 (1H, s), 8.67 (1H, m), 8.80 (1H, m). 
fb^tl 1-223 

5 : 150-151 'C mmm®m : ^^-^-^V/DtiH-f/V 

yimfrffi : C 23 H 25 FN 2 0 3 1 bT 

g\-nm (%) : C, 74.34; H, 5.38; F, 4.05; N, 5.98. 
frffim (%) : C, 74.07; H, 5.25; F, 4.01; N, 5.87. 

NMR (CDCI3) 6 : 1.12 (1H, m), 1.29 (1H, m), 1.58 (4H, m), 3.08 (2H, m), 3.50 
10 (1H, m), 3.92 (1H, m), 4.18 (2H, s), 7.03 (2H, m), 7.19 (2H, m), 7.53 (2H, 

m), 7.60 (1H, s), 7.63 (1H, m), 7.75 (2H, m), 7.87 (1H, m), 8.90 (1H, m). 

{h&%a 1-224 

: 178 - 180 V W^^mm : 

%fikfttix : C 27 H 23 FN 2 0 4 1 UT 
15 tUFtf (%) : C, 70.73; H, 5.06; F, 4.14; N, 6.11. 

##rlit (%) : C, 70.46; H, 4.89; F, 4.04; N, 6.03. 

NMR (CDCI3) 6 : 3.34 (3H, s), 3.55 (2H, m), 3.65 (2H, m), 4.19 (2H, s), 6.33 

(1H, brt), 7.01 (2H, 1), 7.19 (2H, m), 7.54 (2H> m), 7.64 (1H, m), 7.79 (2H, 

m), 7.90 (1H, s), 8.73 (1H, m), 8.81 (1H, m). 
20 foG® 1-225 

m& : 164 - 165 "C nftiBi&M : 

ftm^ff : C 31 H 23 FN 2 0 3 1 bX 

(%) : C, 75.90; H, 4.73; F, 3.87; N, 5.71. 

##f1fi (%) : C, 75.54; H, 4.56; F, 3.82; N, 5.63. 
25 NMR (CDCI3) 6: 4.19 (2H, s), 4.65 (2H, d, J=5.7 Hz), 6.26 (1H, brt), 7.01 

(2H, m), 7.19 (2H, m), 7.33 (5H, m), 7.52 (2H, m), 7.64 (1H, m), 7.78 (2H, 

m), 7.91 (1H, s), 8.76 (1H, m), 8.81 (1H, m). 
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lb£$3 1-226 

: 103 - 104 °C nm&tem : 
: C 30 H 2 ,FN 2 0j t VX 
tr&tt (%) : C, 75.62; H, 4.44; F, 3.99; N, 5.88. 
5 fttifU (30 : C, 75.23; H, 4.24; F, 4.02; N, 5.78. 

NMR (CDC1 3 ) 6 : 4.16 (2H, s), 6.99 (2H, m), 7.18 (3H, m), 7.40 (2H, m), 7.53 
(2H, m), 7.63 (3H, m), 7.79 (2H, m), 7.86 (1H, brs), 8.00 (1H, s), 8.77 (1H, 
m), 8.79 (1H, m). 

\\>&m 1-227 

10 m& 79 - si »c mfc&mm : ^vrD;V-^ 

NMR (CDCI3) 6 : 2.81 (3H, s), 3.14 (3H, s), 4.18 (2H, s), 7.02 (2H, m), 7.16 
(2H, m), 7.53 (2H, m), 7.62 (1H, m), 7.65 ( 1H, s), 7.76 (2H, m), 7.93 (1H, 
m), 8.86 (1H, m), 12.73 (1H, brs). 
1-228 

15 M : 174 - 175 °C W$gm®]& : * # S -fr- & uu*,)V& 

NMR (CDClj) 6 ; 3.90 (3H, s), 4.22 (2H, s), 7.03 (2H, m), 7.22 (2H, m), 7.55 
(2H, m), 7.66 (1H, m), 7.80 (2H, m), 8.58 (1H, s), 8.84 (1H, m), 9.30 (1H, 
m). 

{b^rtJ 1-229 

20 il£ : 243 - 245 °C &&&&& : SfS$xf^ 

NMR (d 6 -DMS0) 6 : 4.25 (2H, s), 7.13-7.19 (2H, m), 7.32-7.38 (4H, m), 7.43 
(1H, brs), 7.83 (1H, s), 7. 85-7. 90 (2H, m), 8.01 (1H, brs), 8.84 (1H, d, J=2.1 
Hz), 8.89 (1H, d, J=2.1 Hz). 
fo&m 1-230 

25 ®& : 156 - 158 'C H*gflS§& : ;p-^f v7nt^x-r;i. 

NMR (d B -DMS0) 6: 2.79 (3H, d, J=4.5 Hz), 4.24 (2H, s), 7.13-7.19 (2H, m), 
7.32-7.38 (4H, m), 7.75 (1H, s), 7.84-7.89 (2H, m), 8.48 (1H, d, J=4.5 Hz), 
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8.76 (1H, d, J=1.8Hz), 8.89 (1H, d, J=1.8 Hz), 11. 11(1H, brs). 
7b*%m : C 25 H 18 F 2 N 2 0 3 £ UT 

ftWm (%) : C, 69.44; H, 4.20; F, 8.79; N, 6.48. 
frtffm (%) : C, 69.14; H, 4.09; F, 8.53; N, 6.43. 
5 fc<&® 1-231 

m& : 152 - 153 <C MUM : SflxfiHV^D^H-r^ 

NMR (d 6 -DMS0) 6 : 1.12 (3H, t, J=2.1Hz), 3.29 (2H, m), 4.25 (2H, s), 7.13-7.19 

(2H, m), 7.33-7.38 (4H, m), 7.74 (1H, s), 7.85-7.90 (2H, m), 8.52 (1H, t, 

J=5.7 Hz), 8.73 (1H, d, J=2.1 Hz), 8.90 (1H, d, J=2.1 Hz), 10.80(1H, brs). 
10 jiMfrtif : C 26 H 20 F 2 N 2 0 3 1 b X 

frl^i (%) : C, 69.95; H, 4.52; F, 8.51; N, 6.27. 

&m9L (30 : C> 69.65; H, 4.48; F, 8.25; N, 6.15. 

lb<&® 1-232 

: 167 - 169 V MUM : x*y-;i/ 
15 NMR (CDC1 3 ) 6 :1.26(6H, d, J=6.7Hz), 4.19(2H, s), 4.27-4.34(lH, m), 5.87(1H, 

d, J=7.3Hz), 6.98-7.04(2H, m), 7. 16-7. 22(4H, m), 7.82(1H, s), 7.83-7. 88(2H, 

1), 8.71 (1H, s), 8.77(1H, s). 

<b£t) 1-233 

m& : 114- 116 'c mum ^;HHvrDt;n-f^ 

20 NMR (CDCI3) 6 : 1.12 (1H, m), 1.31 (1H, m), 1.59 (4H, m), 3.09 (2H, m), 3.53 
(1H, m), 3.91 (1H, m), 4.18 (2H, s), 7.00-7.06 (2H, m), 7.17-7.23 (4H, m), 
7.58 (1H, s), 7.79-7.84 (2H, m), 7.89 (1H, d, J=1.8 Hz), 8.88 (1H, d, J=1.8 
Hz), 12.07(1H, brs). 
it^m 1-234 

25 m& :152 - 154-C MUM : 

NMR (CDClj) d :3.36(3H, s), 3.54-3.60(2H, m), 3.62-3.70(2H, m), 4.19(2H, s), 
6.38-6.44(lH, m), 6. 98-7.06(2H, 1), 7. 16-7.24(4H, m), 7.80-7.90(3H, m), 
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8.74-8.80(2H, m). 
fcG® 1-235 

:172 - 173°C n@&®M : -fV7n;V-^ 
NMR (CDCI3) <S :4.19(2H,s), 4.66(2H, d, J=3.1Hz), 6 . 28-6 . 36( 1H, m), 6.98- 
5 7.06(2H, m), 7. U-7.23(4H, m), 7.30-7.38(4H, m), 7.80-7.86(2H, m), 8.78- 
8.82(2H, m). 
{b£rt! 1-236 

MA :95 - 98°C ff||j|K : -fyrDKM-r* 

NHR (CDCI3) (5 : 4.16(2H, s), 6.94-7.04(2H, ■), 7. 12-7.24(5H, m), 7.34-7.44(2H, 
10 ■), 7.60-7. 72(2H, ■), 7.80-792(2H, ■), 8.04(1H, s), 8.22(1H, brs), 8.54- 
8.90(2H, ■). 
<b^rtl 1-237 

■A : 115 - 116 °C #tSBj»«E : »BifMV7n^z-y^ 

NMR (d e -DMS0) 6: 2.79 (3H, s), 3.06 (3H, s), 4.25 (2H, s), 7.14-7.20 (2H, 
15 m), 7.32-7.39 (4H, m), 7.46 (1H, s), 7.85-7.89 (2H, ■), 8.01 (1H, d, J=2.1 

Hz), 8.90 (1H, d, J=2.1 Hz), 10.84(1H, brs). 

7ClH##f : C 28 H 2 oF 2 N 2 03 tL~C 

(%) : C, 69.95; H, 4.52; F, 8.51; N, 6.27. 

»mm {%) : C, 69.71; H, 4.65; F, 7.97; N, 5.99. 
20 {h£® 1-238 

: 181 - 183 °C ?f*gil&& : 

NMR (d 6 -DMS0) 6 : 3.86 (3H, s), 4.28 (2H, s), 7.15-7.21 (2H, m), 7.31-7.40 

(4H, m), 7.84-7.89 (2H, m), 8.30 (1H, s), 8.92 (1H, d, J=2.1 Hz), 9.23 (1H, 

d, J=2.1 Hz). 
25 ta&ta 1-239 

M& : 209 - 210 °C n$5&®m : * 9 J T-fe Y > 

NMR (d 6 -DMS0) 6: 4.25 (2H, s), 7.13-7.19 (2H, m), 7.24 (1H, dd, J=4.0, 4.9 
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Hz), 7.33-7.38 (2H, a), 7.42 (1H, brs), 7.66 (1H, d, J=4.0 Hz), 7.84 (1H, 
s), 7.99 (1H, brs), 8.10 (1H, d, J=4.6 Hz), 8.86 (1H, d, J=1.5 Hz), 8.90 (1H, 
d, J=2.1 Hz). 
1-240 

5 : 200 - 201 °C MH£& : * * J - T-fe r > 

NMR (CDC1 3 ) 6: 3.06 (3H, d, J=4.9 Hz), 4.15 (2H, s), 6.37 (1H, brd, J=4.3 
Hz), 6.97-7.03 (2H, m), 7.16-7.20 (3H, m), 7.71 (1H, dd , J=0.9, 3.6 Hz), 
7.77 (1H, dd, J=0.9, 4.9 Hz), 7.99 (1H, s), 8.72-8.73 (2H, m). 
it^m 1-241 

10 B&jft : 174 - 175 °C Uttllttft : * * J V 7U If M-fJl' 

NMR (CDCI3) 6 : 1.28 (3H, t, J=7.3Hz), 3.49-3.58 (2H, m), 4.17 (2H, s), 6.18 
(1H, brt), 6.97-7.03 (2H, m), 7.17-7.21 (3H, m), 7.73 (1H, dd , J=l.l, 3.8 
Hz), 7.77 (1H, dd, J=0.6, 4.9 Hz), 8.00 (1H, s), 8.72-8.75(2H, m). 
ih<&® 1-242 

15 ®& : 202 - 204 °C W@^®m : * ? J r > 

NMR (CDCI3) 6 : 4.17 (2H, s), 4.68 (2H, d, J=5.8Hz), 6.45 (1H, brt), 6.98-7.04 
(2H, m), 7.16-7.21 (2H, m), 7.31-7.37 (5H, m), 7.73 (1H, dd, J=0.9, 3.6 Hz), 
7.77 (1H, dd, J=1.2, 4.9 Hz), 8.06 (1H, s), 8.76-8.77 (2H, m). 
<b£® 1-243 

20 : 158 - 160 °C S*SH&& : * * J V t;n-f^ 

NMR (CDCI3) 6 : 2.85 (3H, s), 3.18 (3H, s), 4.18 (2H, s), 6.99-7.05 (2H, m), 
7.15-7.22 (3H, m), 7.75-7.79 (2H, m), 7.90 (1H, s), 7.94-7.95 (1H, m), 8.83 
(1H, d, J=1.8 Hz). 

25 mmm 65 

1-244 
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O OH 

1-244 



m i xg 

mmm 63 ©us i nciotn&ftfcM* 141(1.52 g, 3.90 mod^av 

l-b KO^^^>y h 'J7 , ;-;V (52.6 mg, 0.39 mmol) CD DMF (15 ml) »$i§M 
5 CSIt 2.0M SM^T" 5 > THF $$(2.92 ml, 5.84 mmolK l-x^;i/-3-(3- 
y^f;V7U7 , Dt;H*M^>(U , lifi (896.0 mg, 3.90 mmol) 
IDA 60£M»#Ufc8L £Jfo$fc7.K(20rol)S}jSTLfco «f Hi b AM £ b fe 
«K &X'&&s fl3^«210 (1.47g, 3.52 mmol) £ i: LTiR^ 

90.335T?f§feo 
10 S6 2 XH 

M 1 HCiotflfetlftft^ft 210(1.47 g, 3.52 mmol)§HlfiE0! 62 7 
xefcifibTSJSSff^x fli£»211 (1.38g)ftefiJSIIi: 
ft 3 If 

$6 2Ht<tot» bhtzibG® 211 (191.0 mg, 0.5 mmol )£Hfi£#| 62 ©SB 8 
15 I«fc**fCEJfc*fTVK ib&Wm (165. 0 mg, 0.43 BBOl)*lR*86.(MWfco 
I4II 
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m 3liCiotH6tlfcM* 212(165.0 mg, 0.43 mo\)^mMm 45 <D% 3 
XSC*trSi6*fftV £JB<(b-&«& 1-244 (82.5 mg, 0.25 mmol)£i$i^feS£il 

: 177 - 178 °C B&MJK : x-x-N/ 

5 NMR (CDC1 3 ) d : 3.1K6H, s), 4.17(2H, s), 5.72(lH,brs), 6.29(1H, brs), 

6.95-7.05(2H,, m), 7.14-7.24(2H, 1), 7.86(lH,s), 8.64-8. 66(lH,m), 8.90- 
8. 94(lH,m), 14.6(lH,brs). 

mmm MRvmrnm 65©*fij5*fc*i^ na^m 1-245- 1-248 *-&j#bfc. 

COR 1 



10 I-245 ~ I-248 

1-245 

M£ : 199 - 202 'C : Sii^-<(y7Dt:;H-T^ 

NMR (CDCI3) 6: 3.4K3H, s), 3.67(3H, s), 4.17(2H, s), 5.56-6.40(2H, m), 
6.95-7.05(2H, m), 7. 15-7.23(2H, m), 7.98(1H, s), 8.67-8.72(lH, m), 8.88- 
15 8.93(1H, m). 
ib&® 1-246 

: 99 - 102 v wmmmm ^vrnUH-r^ 

NMR (CDC1 3 ) 6 : 3.43(3H, s), 3.67(3H, s), 3.94(3H, s), 4.20(2H, s), 
7.00-7.08(2H, m), 7. 15-7. 25(2H, m), 8.58(1H, s), 8.70-8.78(lH, a), 9.30- 
20 9.35(1H, m). 
fc&m 1-247 

m& : 90-91 °C Wft&mm V7UV)\,x.-t)\< 

NMR (CDCI3) <J :3.10(6H, s), 3.39(3H, s), 3.58(2H, t, J=4.8Hz), 3.68(2H, q, 

J=5.4Hz), 4.16(2H,s), 6.56(lH,brs), 7.00(2H, t-like, J=8.4Hz), 7.18(2H, dd, 




1-245 : R1 =NH 2 R2=NMe(OMe) 

I-246 : R1 =OMe R2=NMe(OMe) 

I-247 : R1=NHCH 2 CH 2 OMe R2=NMe 2 

I-248 : R1 =NMe 2 R2=NMe 2 
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J=8.4H&5.4Hz), 7.77(1H, s), 8.64(1H, d, J=2.1Hz), 8.83(1H, d, J=2.1Hz). 
1-248 

m& : 160 - 161 °c :x-x;u 

NMR (CDC1 3 ) <5:2.90(3H, s), 3.10(6H, s), 3.20(3H, s), 4.15(2H, s), 7.01(2H, 
5 t-like, J.=8.7Hz), 7.16(2H, dd, J=8.7&5.4Hz), 7.49(1H, s), 8.03(1H, d, 
J=1.8Hz), 8.67(1H, d, J=1.8Hz). 

mmm 66 

ibS® 1-249 



COOH 



MeOC 




10 208 1-249 

m i ii 

HSfg^l 64 6DS 3xaJ;o-tf#?>tlfc'fb^ 208 (87.0mg, 0.25 mmol)£flSS0iJ 

is com 3 x-mzmtxRifczfii,^ mmib&yo 1-249 (43.2mg, 0.15 moDzm. 

15 Mti : 134 - 136 °C W&ik®®. : y -;i/-^i?-;i/x--r;i/ 

NMR (DMSO) 6: 2.73 (3H, s) , 4.20 (2H, s) , 7. 12-7. 18(2H, m) , 7.35-7.39 
(2H, m), 7.38 (1H, d, J=8.9Hz) , 7.87 (1H, d, J=8.9Hz) , 8.15 (1H, d, J=2.1Hz) , 
8.87 (1H, d, J=1.8Hz). 
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m 1 XI 

Hfli«l64©*lXS*6»3xe©-&fl8»C*i:-C^J«Lfc<b^«l209 (77.0mg, 
0.178 wiol)**IIE«18©»6xefci(H;rSJ6*^^x*JH<b^» 1-250(34. Omg, 
0.08 MioDSItettililfClR* 46.0X"C»fc. 
flftjft : 255.- 256 «C g&ilttft : »«x*;i, 

NMR (dg-DMSO) d : 4.28 (2H, s), 7.14-7.20 (2H, ■), 7.32-7.39 (4H, ■), 
7.85-7.89 (2H, ■), 8.29 (1H, s), 8.90 (1H, d, J=2.1 Hz), 9.32 (1H, d, J=2.1 
Hz). 

mmm Q7 (D&f&tiktzmt, 1-251 ^^ifc, 

1-251 




1-251 

: 220 - 223 °C : ^^HI/-^no*M 

NMR (DMS0-d 6 ) 6: 4.28 (2H, s), 7.17 (2H, m), 7.37 (2H, n), 7.53 (2H, m), 

7.67 (1H, m), 7.79 (2H, m), 8.30 (1H, s), 8.92 (1H, m), 9.31 (1H, m). 

mmm 68 



255 
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1-252 

£ UI 

mmm 62 <Z>m 7 Xig-e^fig LtzihG® 202 (200mg, 0.542mmol)CDmfljp< f- V > 
(2m\)®mtg.UTs t^'Jf^D'J K (0.9ml, l.lmmol)* J: tf'J>S© DMF £in 
5 MlTH}MjfU.£il»lt)IETim, T-fe h= h y;K2«l)c»» 
bfco 3-7 5 y tf V $>>(46mg, 0.49mmol)cD7-fe h U MlnDiBttCS 

SST> t7(b'J^f;^>'J^)7th7^ K (0.24ml, 0.97miol)fcin*.x 40-45°C 

•e 2o#isig#ufc, Ms-eifrsra, ±»®»*Dy k®7* h=hy;i/«*s 

mm^f-K-TZ&mib, <b&<®J 213(60 mg, O.13mmol)£0<S 

^HilLT 24XCDJK^T!^fcc 

I2lg 

15 m 1 l«T?*»&ftfc-fb-&4lr 213(60mg, 0. 13mmol)£HSi&0iJ 45 ©Jg 3 XfitSp b 
TKJfcfcfrVK ^M^b^-tl 1-252 (40mg, 0.093mmol)£|tfiii£il £ UTJR* 72%t? 

NMR (d e -DMS0) (5: 3.92 (3H, s), 4.26 (2H, s), 7. 13-7.21(3H, m), 7.33-7.41 
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(3H, m), 8.63(1H, s), 8.88 (1H, d, J=1.8Hz), 8.92 (1H, d, J=2.1Hz), 9.26 (1H, 
brs), 9.74 (1H, brs), 12.82 (1H, brs). 

mmm 69 




5 1-253 

m i xn 

mmm 62 i ^mn^^it^m 202 (2oomg, o.542mmoi) znrnm 62 

©I 8XgC*UTKJ«;Sff ^ <b£t)214 (212mg, 0.470mmol)^£Jcfe!^^J: b 
TJR* 86.7%T!^fco 
10 12 Ig 

Ml lxSTJfc&ftfcfli^to 214(10mg, 0.022mmol)*|ISS#J 68 ©» 2XfiCi|H; 
TKJfc£tflr> % Mfc^* 1-253 (5mg, 0.012ool)*fc»fe«ffi i: UTM 55% 

NMR (d 6 -DMSO) <5 : 4.33 (2H, s), 7. 13-7. 19(2H, ■), 7.27 (1H, d, J=3.3Hz), 
15 7.36-7.41 (2H, m), 7.56 (1H, d, J=3.3Hz), 8.56(1H, s), 8.90 (1H, d, J=1.8Hz), 
9.30 (1H, d, J=1.8Hz), 12.73 (1H, brs). 
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mmm 62 &tkj&u fa&m 1-254 z&j&Ltzo 



COR 




1-254 :R= NHPh 



OH 



1-254 

: 212-213 °C #agH&& : Y r- r U ;i/ 

NMR (CDCI3) (5: 4.01 (3H, s), 4.09 (2H, s), 6.96 (2H, t, J=8.4 Hz), 7.10 - 
5 7.26 (3H, m), 7.42 (2H, d, J=7.8Hz), 7.68 (2H, d, J=7.8Hz), 8.06 (1H, br.s), 
8.13 (1H, s), 8.64 (1H, br.s), 8.78 (1H, br.s), 11.89 (1H, br.s). 

mmm n 

mmm 62 CTRJfcU <b£t> 1-255 fciirfi&Lfco 

10 tfj-&$II-255 




1-255 

190 - 194 °C MUM : 7-te r > - T-fe h = r U ;b 
NMR (CDCI3) 6: 4.05 (3H, s), 4.18 (2H, s), 6.99 (2H, t, J=8.4 Hz), 7.11 - 
7.20 (3H, m), 7.79 - 7.86 (1H, m), 8.30 - 8.33 (1H, m), 8.35 (1H, s), 8.41 
15 (2H, d, J=8.1 Hz), 8.74 (1H, br.s), 8.79 (1H, d, J=2.1Hz), 8.87 (1H, d, 
J=2.1Hz), 12.13 (1H, br.s). 
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r 4 -r! 




±Bfc*» I <D R 1 , RK R\ R 4 Si;R 5 ©IiSi:btli, WT©S&S 

R 1 = H (1 A), Me (1 B), Et (1 C), I-Pr (1 D), l-Bu (1 E) 
R 2 = H (2A), Me (2B), Et (2C), n-Pr (2D), OMe (2E) 

R 3=j$-R 4 (3A) JT^R 4 (3B) JJVr 4 (3C) J^Vr 4 (3D) j(\ (3E) 



'Y 4 (3F) 



-O-Q-F (4A) -S-Q-F (4B) -O-Q-F (4C) -C-C-< 
H2 ' H2H2 



R 5 = N (5A), CH (5B), CMe (5C), CF (5D) 
O OH 




R 3 R 4 
5 II 

±Efls£*F II ©R l ^ R 2 s R 3 > RtRVRtCDWm&tbXlts WTOII 
R 1 = OH (1 A), OMe (1 B), OEt (1 C), Ol-Pr (1 D), Et (1 E) 

R 2 = -CONH 2 (2A), -CH 2 -CONH 2 (2B), -CH 2 -CH2-CONH 2 (2C), - CONHMe(2D), -CH 2 CH 2 OMe (2E) 

R 3 = -CONH 2 (3A), -CH 2 -CONH 2 (3B), -CH 2 -CH 2 -CONH 2 (3C), - CONHMe(3D), -CH-jCHsiOMe (3E), 
-CH2CH 2 OH(3F) 

R 4 = -CONH 2 (4A), -CH 2 -CONH 2 (4B), -CH 2 -CH 2 -CONH 2 (4C), - CONHMe(4D) 

R s = -O-Q-F (4A) -ShQ^F (4B) -O-QhF (4C) -C-C-Q-f (4D) 
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±13^3^* I »V II 0B&g<D*?£ UHHH^to* ((R 1 ,R a ,R , ,R 4 ,R s )i: 

(1A,2A > 3A,4A,5A),(1A,2A,3A,4A,5B),(1A,2A,3A,4A,5C) ( (1A > 2A,3A,4A,5D),(1A > 2A,3 
5 A > 4B,5A) > (1A > 2A ( 3A,4B,5B),(1A,2A,3A > 4B > 5C) ) (1A ) 2A,3A,4B ) 5D),(1A ) 2A,3A,4C,5A) I 
(1A,2A > 3A,4C,5B),(1A,2A,3A,4C,5C) ) (1A ) 2A,3A,4C ( 5D),(1A ) 2A,3A,4D ) 5A) ( (1A I 2A,3 

A, 4D ) 5B),(1A,2A,3A4D,5C),(1A,2A ) 3A,4D,5D),(1A,2A J 3B,4A,5A),(1A,2A,3B,4A,5B) > 
(1A,2A,3B,4A,5C),(1A,2A,3B,4A,5D),(1A,2A3B,4B,5A),(1A2A,3B,4B,5B),(1A,2A,3 

B, 4B ) 5C),(1A,2A,3B,4B,5D),(1A,2A,3B > 4C,5A),(1A ) 2A,3B,4C,5B),(1A ) 2A,3B,4C,5C), 
10 (1A,2A,3B,4C,5D),(1A,2A,3B,4D,5A),(1A,2A,3B,4D,5B),(1A,2A,3B,4D,5C),(1A,2A,3 

B,4D ( 5D),(1A,2A,3C,4A5A),(1A,2A ( 3C,4A,5B),(1A,2A,3C,4A,5C),(1A,2A,3C,4A,5D), 
(1A > 2A,3C > 4B,5A),(1A2A,3C,4B,5B) ) (1A,2A,3C,4B,5C) ) (1A ) 2A,3C,4B,5D),(1A,2A,3C ( 
4C,5A),(1A,2A,3C,4C,5B),(1A,2A,3C,4C,5C),(1A,2A,3C,4C,5D) ) (1A,2A,3C,4D > 5A),(1 
A > 2A,3C,4D,5B) ) (1A,2A ( 3C,4D > 5C),(1A,2A,3C,4D 1 5D),(1A,2A,3D,4A,5A),(1A,2A ) 3D, 

15 4A,5B),(1A ) 2A,3D,4A,5C),(1A > 2A,3D,4A,5D) > (1A,2A,3D,4B,5A) > (1A,2A,3D,4B > 5B),(1 
A,2A,3D,4B,5C) ) (1A,2A,3D,4B ) 5D) ) (1A,2A,3D ) 4C,5A),(1A,2A,3D > 4C,5B) > (1A,2A,3D ) 
4C,5C) ) (1A,2A ) 3D,4C,5D),(1A,2A,3D,4D ) 5A),(1A,2A,3D,4D,5B),(1A,2A,3D,4D,5C),(1 
A,2A > 3D,4D,5D),(lA,2A,3E,4A,5A) ) (lA,2A,3E,4A,5B),(lA,2A,3E > 4A,5q,(lA,2A,3E,4 
A I 5D),(1A,2A,3E ) 4B,5A),(1A,2A,3E,4B > 5B) > (1A,2A,3E I 4B,5C) > (1A,2A,3E,4B,5D),(1A, 

20 2A,3E,4C,5A),(1A J 2A3E,4C,5B),(1A,2A ) 3E > 4C,5C),(1A,2A,3E > 4C,5D),(1A,2A,3E ) 4D ) 
5A),(1A,2A,3E,4D,5B) ( (1A,2A,3E,4D,5C),(1A,2A,3E,4D,5D),(1A,2A,3F,4A,5A),(1A,2 

A ) 3F,4A,5B),(1A,2A ( 3F,4A,5C) ) (1A,2A,3F,4A,5D),(1A,2A,3F 1 4B,5A),(1A,2A,3F,4B,5 

B) ,(1A,2A,3F,4B,5C) I ( 1 A,2A,3F,4B,5D) ) (1A,2A,3F,4C,5A),(1A,2A,3F,4C,5B),(1A,2A, 
3F,4C,5C),(1A,2A,3F ) 4C,5D),(1A,2A 1 3F > 4D,5A) > (1A,2A,3F,4D,5B),(1A,2A,3F,4D,5C), 

25 (1A,2A,3F ) 4D,5D),(1A,2B > 3A,4A,5A) ( (1A > 2B,3A,4A5C),(1A,2B,3A,4A,5D) ) (1A,2B,3 
A,4B,5A),(1A,2B ) 3A ) 4B,5B),(1A,2B,3A,4B,5C),(1A ) 2B 1 3A,4B,5D) J (1A,2B,3A,4C,5A), 
(1A,2B,3A,4C,5B),(1A,2B,3A,4C,5C) ) (1A,2B,3A,4C,5D) ) (1A,2B,3A,4D,5A),(1A,2B,3 
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A,4D > 5B),(1A,2B,3A,4D ) 5C),(1A,2B,3A,4D,5D) ( (1A,2B,3B,4A,5A),(1A,2B,3B,4A,5C), 
(lA2B ) 3B ) 4A,5D),(lA,2B,3B,4B,5A) ) (lA2B,3B > 4B,5B),(lA 1 2B,3B,4B,5q,(lA,2B,3B, 
4B,5D) > (1A,2B,3B,4C,5A),(1A,2B,3B,4C ) 5B),(1A,2B,3B,4C,5C),(1A,2B,3B,4C > 5D) > (1 

A, 2B,3B,4D,5A),(1A,2B,3B,4D,5B) ) (1A2B,3B,4D,5C),(1A,2B,3B,4D,5D) J (1A,2B,3C,4 
5 A,5A),(1A,2B > 3C,4A ) 5B) ) (1A,2B,3C,4A,5C),(1A,2B,3C,4A,5D),(1A,2B,3C,4B,5A),(1A, 

2B,3C,4B,5B),(1A,2B,3C,4B,5C),(1A,2B,3C ) 4B > 5D),(1A,2B,3C,4C,5A),(1A,2B,3C,4C, 
5B) 1 (1A,2B ) 3C,4C,5C),(1A,2B,3C,4C > 5D) ) (1A,2B,3C,4D,5A),(1A,2B,3C,4D,5B),(1A,2 
B > 3C,4D,5C),(1A,2B ) 3C,4D,5D),(1A,2B,3D,4A ) 5A) ) (1A,2B,3D ( 4A,5B),(1A,2B,3D,4A, 
5C) J (1A,2B,3D,4A,5D),(1A ) 2B,3D,4B,5A),(1A ( 2B,3D > 4B,5B) > (1A ) 2B,3D,4B,5C),(1A,2 
10 B,3D,4B,5D),(1A,2B,3D,4C,5A) > (1A,2B,3D,4C,5B) ) (1A,2B,3D,4C ) 5C),(1A2B,3D,4C,5 
D),(1A ) 2B,3D > 4D,5A) > (1A,2B,3D > 4D ) 5B) ) (1A ) 2B,3D > 4D,5C),(1A,2B,3D ) 4D,5D),(1A,2 

B, 3E > 4A > 5A),(lA,2B,3E,4A,5B),(lA,2B,3E,4A,5q,(lA,2B,3E ) 4A,5D),(lA,2B,3E ) 4B,5 

A) ,(1A ) 2B,3E,4B > 5B),(1A > 2B ) 3E,4B,5C),(1A,2B,3E ) 4B,5D),(1A,2B,3E,4C,5A),(1A,2B, 
3E,4C,5B),(1A,2B,3E ) 4C,5C),(1A,2B > 3E ) 4C,5D),(1A,2B ( 3E,4D ) 5A) ) (1A ) 2B,3E,4D,5B), 

15 (1A,2B ) 3E ) 4D,5C),(1A,2B,3E,4D,5D),(1A,2B,3F,4A,5A),(1A,2B,3F,4A,5B) > (1A,2B,3F, 
4A5C),(1A,2B,3F,4A,5D),(1A,2B,3F,4B,5A),(1A J 2B,3F,4B,5B) J (1A,2B,3F,4B,5C) ) (1A, 
2B,3F,4B,5D),(1A,2B,3F,4C,5A),(1A,2B ) 3F > 4C,5B),(1A,2B,3F,4C,5C),(1A2B,3F,4C,5 
D) > (1A,2B,3F,4D,5A),(1A ) 2B,3F,4D I 5B) ) (1A,2B,3F,4D > 5C),(1A,2B,3F,4D ( 5D),(1A,2C > 
3A,4A > 5A),(1A,2C,3A,4A,5B),(1A,2C,3A ) 4A ) 5C),(1A,2C,3A,4A > 5D),(1A,2C,3A,4B,5A 

20 ) 1 (1A > 2C,3A,4B,5B),(1A,2C,3A,4B,5C),(1A,2C,3A > 4B,5D),(1A,2C,3A,4C,5A),(1A,2C,3 
A,4C > 5B) > (1A,2C ) 3A ) 4C,5C),(1A,2C,3A,4C,5D),(1A I 2C,3A,4D,5A),(1A > 2C > 3A,4D > 5B) > 
(1A > 2C,3A,4D,5C),(1A,2C,3A,4D,5D) > (1A,2C,3B,4A ) 5A),(1A,2C,3B,4A > 5B),(1A,2C,3 

B ) 4A ) 5C),(1A > 2C,3B > 4A,5D),(1A,2C > 3B,4B,5A),(1A,2C,3B,4B,5B),(1A,2C,3B,4B > 5C),( 
lA,2C,3B,4B > 5D) ) (lA,2C,3B,4C,5A),(lA ) 2C,3B,4C,5B) ) (lA,2C,3B,4C,5q,(lA,2C,3B l 

25 4C,5D),(1A,2C,3B,4D,5A) J (1A,2C,3B > 4D ) 5B) > (1A2C,3B,4D,5C),(1A,2C,3B,4D,5D),(1 
A2C,3C ) 4A,5A),(1A,2C,3C,4A ) 5B),(1A,2C,3C,4A,5C),(1A > 2C,3C > 4A,5D),(1A,2C,3C,4 
B ) 5A),(1A ) 2C,3C ) 4B,5B),(1A > 2C,3C,4B > 5C),(1A ) 2C > 3C,4B,5D),(1A,2C,3C > 4C,5A),(1A, 
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2C,3C ) 4C,5B),(1A > 2C ) 3C > 4C,5C),(1A ) 2C,3C,4C ) 5D),(1A ( 2C,3C,4D,5A),(1A J 2C > 3C ) 4D > 
5B),(1A,2C,3C,4D,5C),(1A,2C,3C,4D 1 5D) ( (1A,2C,3D,4A,5A),(1A,2C,3D > 4A,5B),(1A,2 
C 1 3D,4A,5C),(1A,2C,3D,4A,5D),(1A,2C,3D,4B ) 5A) > (1A,2C,3D,4B ) 5B),(1A,2C,3D,4B,5 
C),(1A,2C,3D,4B,5D),(1A,2C,3D,4C,5A),(1A,2C,3D,4C,5B),(1A,2C > 3D,4C,5C),(1A,2C, 
5 3D > 4C,5D),(1A2C,3D 1 4D,5A),(1A,2C ) 3D,4D,5B) > (1A,2C,3D,4D,5C),(1A2C ) 3D,4D,5D 
),(1A,2C,3E ) 4A,5A) ) (1A,2C,3E,4A ( 5B),(1A > 2C ) 3E J 4A,5C),(1A ) 2C,3E,4A5D),(1A,2C,3 

E, 4B,5A),(1A,2C,3E,4B,5B),(1A,2C,3E,4B,5C),(1A,2C,3E,4B ) 5D),(1A ) 2C,3E,4C,5A),( 
1A,2C,3E ) 4C,5B),(1A,2C ) 3E,4C,5C),(1A,2C,3E,4C,5D),(1A,2C ) 3E,4D,5A),(1A,2C,3E ) 4 
D,5B),(1A > 2C,3E ) 4D,5C),(1A,2C J 3E,4D,5D),(1A,2C,3F,4A J 5A),(1A ) 2C > 3F > 4A,5B),(1A, 

10 2C ) 3F,4A ( 5C) > (1A,2C,3F,4A,5D),(1A,2C ) 3F,4B ( 5A),(1A,2C,3F > 4B,5B),(1A,2C,3F,4B,5 
C),(1A > 2C,3F,4B ) 5D),(1A,2C,3F,4C,5A) ) (1A,2C,3F ) 4C,5B),(1A2C ) 3F,4C,5C) ) (1A ( 2C ( 3 

F, 4C,5D),(1A,2C ) 3F ) 4D,5A),(1A,2C,3F,4D,5B),(1A ) 2C,3F,4D,5C),(1A ) 2C,3F,4D ( 5D),( 
1A,2D,3A,4A,5A) 1 (1A,2D,3A,4A,5B),(1A ) 2D ) 3A,4A ) 5C),(1A,2D,3A,4A,5D) ) (1A,2D,3 
A ) 4B,5A) ) (1A,2D,3A,4B,5B),(1A,2D,3A4B,5C),(1A ) 2D,3A,4B,5D),(1A2D,3A,4C > 5A), 

15 (1A,2D,3A ) 4C,5B),(1A,2D ) 3A,4C,5C),(1A,2D,3A,4C ( 5D),(1A,2D,3A,4D,5A),(1A,2D,3 

A, 4D,5B),(1A,2D,3A,4D,5C),(1A,2D,3A,4D,5D),(1A,2D,3B,4A5A),(1A,2D,3B,4A ) 5B), 
(1A,2D,3B,4A,5C),(1A,2D ) 3B,4A,5D),(1A ) 2D,3B,4B ) 5A) ) (1A ) 2D,3B,4B,5B) ) (1A,2D,3 

B, 4B,5C) J (lA ) 2D,3B,4B,5D),(lA ) 2D ) 3B,4C,5A),(lA ) 2D,3B,4C,5B) > (lA,2D,3B,4C ) 5q > 
(lA,2D,3B,4C,5D) ) (lA,2D,3B,4D,5A),(lA ( 2D,3B,4D,5B),(lA,2D,3B,4D,5q,(lA,2D,3 

20 B ) 4D,5D) ) (1A,2D ( 3C,4A > 5A),(1A,2D,3C,4A,5B),(1A > 2D ) 3C,4A ) 5C),(1A ( 2D,3C,4A,5D) ) 
(1A ) 2D,3C,4B,5A),(1A,2D ) 3C ) 4B,5B),(1A,2D,3C,4B,5C),(1A,2D,3C,4B,5D) ) (1A ) 2D,3C > 
4C,5A),(lA,2D,3C,4C,5B),(lA,2D,3C,4C,5C) ) (lA2D,3C > 4C,5D) > (lA f 2D,3C,4D,5A),(l 
A,2D,3C,4D,5B) ) (1A,2D,3C,4D,5C) ) (1A I 2D,3C > 4D,5D),(1A,2D,3D,4A,5A),(1A,2D,3D > 
4A,5B),(lA ( 2D,3D,4A,5q,(lA,2D,3D,4A J 5D),(lA,2D,3D,4B,5A),(lA,2D,3D,4B > 5B),(l 

25 A,2D,3D,4B > 5C),(1A,2D,3D ( 4B ) 5D),(1A,2D,3D > 4C,5A),(1A,2D,3D,4C,5B),(1A,2D,3D, 
4C,5C),(1A,2D ) 3D,4C I 5D),(1A,2D,3D > 4D ) 5A) ) (1A ) 2D,3D,4D,5B),(1A,2D,3D,4D > 5C),(1 
A,2D,3D ) 4D ) 5D),(1A,2D > 3E > 4A,5A),(1A,2D,3E > 4A5B),(1A,2D,3E,4A > 5C),(1A,2D,3E,4 
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A,5D) ) (1A,2D,3E,4B,5A),(1A,2D ) 3E,4B,5B) ) (1A,2D,3E > 4B,5C),(1A,2D,3E,4B,5D) > (1A 1 
2D,3E,4C,5A),(1A,2D ) 3E,4C,5B) 1 (1A,2D,3E,4C,5C),(1A,2D,3E,4C > 5D),(1A,2D,3E,4D, 
5A) > (1A,2D,3E,4D,5B),(1A,2D,3E,4D,5C),(1A,2D,3E,4D,5D),(1A2D,3F,4A,5A),(1A,2 
D,3F,4A,5B) } (1A,2D,3F,4A,5C),(1A,2D ) 3F,4A,5D) > (1A,2D,3F,4B,5A) J (1A,2D,3F,4B,5 
5 B),(1A ) 2D,3F,4B > 5C),(1A,2D,3F,4B,5D),(1A,2D,3F,4C ( 5A) ) (1A,2D,3F,4C,5B) > (1A,2D > 
3F > 4C,5C) > (1A,2D ) 3F,4C,5D),(1A,2D,3F,4D ) 5A),(1A,2D,3F ) 4D,5B),(1A,2D ) 3F ) 4D,5C) > 
(lA,2D,3F,4D,5D),(lA,2E,3A4A,5A),(lA,2E,3A,4A,5B),(lA,2E,3A,4A,5q,(lA,2E,3A, 
4A,5D),(1A ) 2E,3A,4B,5A),(1A,2E ) 3A,4B,5B),(1A2E,3A,4B ) 5C),(1A2E,3A,4B,5D),(1 
A,2E,3A,4C,5A) ) (lA,2E ) 3A,4C,5B),(lA,2E,3A,4C,5q,(lA,2E,3A,4C > 5D),(lA,2E,3A,4 

10 D > 5A) ) (1A,2E I 3A ) 4D,5B),(1A ) 2E,3A > 4D ) 5C),(1A,2E,3A,4D,5D),(1A 1 2E,3B,4A,5A),(1A > 
2E,3B ) 4A,5B),(1A,2E ) 3B,4A,5C),(1A,2E,3B,4A,5D),(1A,2E I 3B,4B,5A),(1A > 2E,3B,4B, 
5B),(1A,2E,3B,4B,5C) ) (1A,2E,3B,4B,5D),(1A,2E,3B,4C,5A) ) (1A > 2E,3B > 4C,5B),(1A,2E, 
3B,4C,5C),(1A,2E,3B,4C,5D),(1A,2E,3B,4D ) 5A) ) (1A,2E,3B ) 4D,5B),(1A,2E,3B ) 4D,5C) ) 
(1A,2E,3B,4D,5D),(1A ) 2E,3C,4A ) 5A),(1A2E,3C,4A,5B),(1A ) 2E,3C,4A,5Q,(1A,2E,3C, 

15 4A,5D),(lA,2E,3C,4B ) 5A),(lA,2E,3C,4B,5B),(lA,2E > 3C,4B,5q ) (lA > 2E,3C,4B,5D),(lA > 
2E ( 3C ) 4C,5A),(1A ) 2E ) 3C,4C,5B),(1A,2E,3C,4C ) 5C) > (1A,2E,3C,4C > 5D),(1A2E > 3C ) 4D,5 
A) ) (1A,2E > 3C ) 4D,5B),(1A J 2E,3C ) 4D ) 5C),(1A ) 2E,3C,4D,5D),(1A,2E,3D,4A,5A),(1A,2E, 
3D,4A,5B),(1A,2E,3D ) 4A,5C),(1A ) 2E,3D,4A,5D) ) (1A ) 2E,3D,4B ) 5A),(1A,2E ) 3D,4B,5B) > 
(1A,2E,3D,4B,5C),(1A,2E,3D,4B,5D),(1A,2E,3D,4C,5A),(1A,2E,3D,4C,5B) ) (1A,2E,3D, 

20 4C,5C),(1A,2E,3D,4C,5D) > (1A,2E,3D,4D,5A),(1A,2E,3D,4D,5B),(1A,2E,3D,4D,5C),(1 
A,2E,3D ) 4D,5D) ) (1A,2E,3E,4A,5A),(1A,2E ) 3E,4A5B),(1A,2E,3E,4A,5C),(1A,2E J 3E,4 
A,5D),(1A,2E ) 3E,4B,5A),(1A,2E,3E,4B,5B),(1A,2E,3E,4B,5C),(1A,2E,3E,4B,5D),(1A, 
2E,3E,4C,5A),(1A,2E > 3E > 4C,5B),(1A,2E,3E ) 4C,5C),(1A,2E ) 3E > 4C,5D) ) (1A ) 2E,3E ) 4D,5 
A),(1A,2E,3E ) 4D,5B),(1A,2E,3E,4D > 5C),(1A > 2E,3E,4D J 5D),(1A,2E,3F,4A,5A),(1A,2E, 

25 3F,4A I 5B),(1A,2E,3F,4A,5C),(1A,2E,3F ) 4A ) 5D),(1A,2E,3F ) 4B,5A),(1A,2E,3F,4B,5B),( 
1A,2E ) 3F,4B,5C) ) (1A,2E,3F,4B > 5D),(1A ) 2E ( 3F,4C,5A),(1A,2E,3F,4C,5B),(1A,2E,3F,4 
C,5C),(1A,2E,3F,4C,5D),(1A,2E ) 3F,4D,5A),(1A,2E,3F,4D,5B),(1A,2E,3F,4D,5C),(1A,2 
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E ) 3F,4D,5D) ) (1B,2A,3A,4A,5A),(1B,2A,3A,4A ) 5B),(1B,2A,3A,4A,5C),(1B ) 2A ) 3A,4A,5 
D),(1B,2A,3A,4B,5A),(1B,2A,3A,4B ) 5B),(1B,2A,3A,4B,5C),(1B ) 2A,3A,4B ) 5D),(1B,2A > 
3A,4C > 5A) > (1B,2A,3A,4C,5B),(1B ) 2A,3A4C,5C) > (1B J 2A,3A,4C,5D) > (1B,2A3A,4D,5A 
),(1B,2A ) 3A,4D,5B) ( (1B,2A,3A,4D ) 5C),(1B,2A > 3A4D,5D),(1B ) 2A,3B ( 4A5A),(1B,2A > 
5 3B,4A,5B),(1B,2A,3B,4A,5C),(1B,2A,3B ) 4A,5D),(1B,2A,3B,4B,5A) I (1B,2A,3B,4B,5B), 
(1B,2A,3B,4B ) 5C),(1B,2A,3B,4B,5D),(1B,2A ) 3B,4C,5A),(1B,2A,3B,4C,5B),(1B,2A,3B, 
4C,5C),(1B,2A ) 3B,4C,5D),(1B,2A,3B,4D ) 5A),(1B,2A ) 3B,4D,5B) ) (1B,2A,3B,4D,5C),(1 

B ) 2A,3B,4D,5D),(1B,2A,3C,4A,5A),(1B,2A,3C,4A,5B),(1B,2A ) 3C,4A,5C),(1B,2A,3C,4 
A ) 5D),(lB,2A,3C,4B,5A) ) (lB,2A > 3e,4B > 5B),(lB ) 2A,3C ) 4B,5C),(lB ) 2A,3C,4B,5D),(lB, 

10 2A,3C,4C,5A),(1B,2A,3C ) 4C ) 5B) > (1B,2A ) 3C,4C,5C) ) (1B,2A,3C ) 4C > 5D),(1B,2A,3C,4D > 
5A),(1B > 2A,3C,4D ) 5B),(1B,2A,3C,4D > 5C),(1B,2A > 3C,4D,5D) ( (1B,2A,3D,4A,5A),(1B,2 
A ) 3D,4A,5B),(1B,2A,3D,4A,5C),(1B,2A,3D,4A,5D) ) (1B,2A,3D,4B,5A),(1B,2A,3D,4B, 
5B) ) (1B,2A,3D,4B,5C),(1B,2A J 3D,4B,5D) I (1B,2A,3D,4C,5A) > (1B,2A,3D,4C,5B) ) (1B,2 
A,3D,4C,5C),(1B,2A,3D,4C,5D),(1B,2A > 3D,4D,5A),(1B,2A,3D ) 4D,5B),(1B,2A,3D,4D, 

15 5C),(1B,2A,3D,4D ) 5D),(1B,2A,3E,4A > 5A) ) (1B,2A,3E,4A,5B),(1B,2A ) 3E > 4A > 5C),(1B,2 

A, 3E,4A,5D),(1B,2A ) 3E > 4B,5A),(1B,2A,3E,4B,5B),(1B,2A,3E,4B,5C) J (1B,2A,3E,4B,5. 
D) ) (1B,2A,3E,4C,5A),(1B > 2A I 3E,4C,5B) J (1B,2A,3E,4C,5C),(1B,2A,3E,4C ) 5D),(1B,2A, 
3E,4D,5A) > (1B,2A,3E,4D,5B),(1B,2A,3E,4D,5C),(1B,2A ) 3E,4D,5D) ) (1B,2A ) 3F ) 4A,5A), 
(1B,2A,3F,4A,5B),(1B > 2A,3F,4A,5C),(1B,2A,3F,4A,5D) > (1B,2A3F,4B,5A),(1B,2A,3F, 

20 4B,5B) ( (1B,2A,3F,4B,5C),(1B,2A,3F,4B,5D),(1B,2A,3F,4C,5A),(1B ) 2A,3F,4C,5B),(1B, 
2A,3F,4C,5C),(1B,2A,3F,4C,5D),(1B,2A ) 3F,4D ) 5A),(1B,2A,3F,4D,5B),(1B,2A,3F,4D,5 

C) ) (1B,2A,3F,4D,5D),(1B ) 2B,3A,4A,5B),(1B,2B,3A J 4A 1 5C),(1B,2B,3A,4A ) 5D),(1B,2B, 
3A 1 4B,5A),(1B ) 2B,3A,4B,5B),(1B,2B,3A ) 4B,5C),(1B ) 2B I 3A,4B,5D),(1B,2B,3A,4C,5A), 
(1B,2B J 3A,4C > 5B),(1B,2B,3A,4C,5C),(1B ( 2B,3A,4C ) 5D),(1B,2B ( 3A,4D,5A),(1B,2B,3A, 

25 4D,5B) ) (1B,2B,3A ) 4D,5C) ) (1B ) 2B,3A,4D,5D) ) (1B,2B > 3B ) 4A,5A),(1B ) 2B,3B,4A,5B),(1 

B, 2B,3B,4A,5C),(1B ) 2B,3B,4A,5D),(1B,2B,3B,4B,5A),(1B,2B,3B,4B,5B) ) (1B,2B,3B,4 
B,5C) > (1B,2B ) 3B,4B,5D),(1B ( 2B,3B,4C,5A),(1B,2B ) 3B,4C > 5B) ) (1B ( 2B,3B,4C,5C),(1B ) 
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2B,3B,4C,5D),(1B,2B,3B,4D,5A) > (1B,2B,3B,4D,5B),(1B,2B,3B,4D,5C),(1B,2B,3B,4D ) 
5D) > (1B,2B,3C,4A,5A),(1B,2B,3C,4A,5B) ( (1B > 2B,3C > 4A,5C),(1B,2B ) 3C,4A,5D),(1B,2 
B ) 3C,4B,5A),(lB,2B,3C,4B,5B),(lB,2B,3C,4B ) 5q,(lB,2B,3C ) 4B,5D),(lB ) 2B,3C,4C,5 

A) ,(1B,2B > 3C ) 4C,5B),(1B,2B,3C,4C,5C),(1B,2B > 3C,4C,5D),(1B ) 2B,3C,4D ) 5A),(1B,2B ) 
5 3C > 4D,5B) > (lB,2B ) 3C I 4D,5C),(lB > 2B J 3C,4D,5D),(lB > 2B,3D f 4A ) 5A),(lB,2B,3D,4A,5B), 

(1B,2B,3D,4A,5C) ) (1B,2B,3D,4A,5D),(1B,2B ) 3D,4B ) 5A),(1B,2B,3D,4B,5B),(1B,2B,3D, 

4B,5C),(1B,2B > 3D > 4B,5D),(1B ) 2B,3D,4C,5A),(1B,2B,3D I 4C,5B),(1B,2B ) 3D,4C,5C),(1 

B ) 2B,3D,4C,5D),(1B,2B,3D,4D,5A),(1B,2B,3D,4D,5B),(1B,2B,3D,4D,5C),(1B,2B,3D,4 
D ) 5D),(1B,2B ) 3E,4A ) 5A),(1B,2B,3E,4A,5B) ) (1B ) 2B > 3E,4A ) 5C),(1B,2B,3E,4A,5D),(1B ) 

10 2B ) 3E,4B,5A),(1B I 2B,3E,4B,5B),(1B,2B ) 3E,4B,5C),(1B,2B,3E ) 4B,5D),(1B,2B,3E,4C ( 5 
A) ) (1B,2B > 3E ) 4C,5B),(1B,2B,3E,4C,5C),(1B,2B,3E,4C,5D),(1B ) 2B,3E,4D,5A),(1B,2B, 
3E,4D,5B) > (1B,2B,3E > 4D ( 5C),(1B,2B I 3E ) 4D,5D),(1B,2B,3F,4A,5A) ) (1B,2B ) 3F ) 4A,5B), 
(1B ) 2B,3F,4A I 5C),(1B,2B,3F ( 4A > 5D) ) (1B,2B,3F,4B,5A),(1B,2B ( 3F > 4B,5B),(1B,2B,3F ( 4 
B,5C),(1B,2B,3F,4B,5D) ( (1B ) 2B ) 3F,4C,5A),(1B ) 2B,3F,4C ) 5B),(1B,2B,3F,4C,5C),(1B ) 2 

15 B > 3F ) 4C ) 5D) ) (1B,2B,3F ) 4D,5A),(1B,2B,3F,4D,5B),(1B > 2B,3F,4D,5C) ) (1B,2B,3F,4D > 5D 
),(1B > 2C,3A ) 4A > 5A),(1B ) 2C,3A,4A ) 5B),(1B,2C,3A,4A ) 5C),(1B,2C,3A,4A,5D) J (1B,2C,3 

A, 4B,5A) > (1B,2C,3A ) 4B,5B),(1B,2C I 3A,4B,5C) ) (1B,2C,3A ) 4B I 5D),(1B,2C ) 3A,4C,5A),( 
1B ) 2C,3A,4C ) 5B),(1B,2C,3A,4C,5C) ) (1B ) 2C,3A ) 4C ) 5D),(1B,2C ) 3A,4D,5A) ) (1B,2C,3A ) 
4D ) 5B),(1B > 2C,3A ) 4D ) 5C),(1B ) 2C,3A,4D ) 5D),(1B,2C,3B ) 4A I 5A),(1B,2C,3B I 4A,5B),(1 

20 B,2C,3B,4A,5C) > (1B,2C,3B,4A,5D),(1B > 2C,3B,4B,5A),(1B,2C,3B,4B,5B),(1B,2C,3B,4 

B, 5C),(1B,2C ) 3B,4B,5D),(1B,2C,3B ) 4C,5A),(1B,2C,3B,4C,5B),(1B,2C,3B,4C,5C),(1B ) 
2C,3B,4C,5D) > (1B ) 2C,3B,4D,5A) J (1B,2C,3B,4D,5B) > (1B > 2C,3B ) 4D,5C),(1B,2C,3B,4D, 
5D) ) (1B,2C,3C ) 4A,5A),(1B > 2C,3C,4A,5B) ) (1B ) 2C,3C,4A,5C),(1B,2C,3C,4A ) 5D),(1B,2 

C, 3C,4B,5A),(1B,2C,3C,4B,5B) ) (1B,2C,3C,4B,5C),(1B,2C > 3C,4B,5D),(1B,2C,3C,4C,5 
25 A),(1B,2C,3C,4C,5B),(1B,2C,3C,4C ) 5C) ) (1B,2C,3C ) 4C,5D),(1B,2C,3C,4D ) 5A),(1B,2C, 

3C ) 4D,5B) I (1B ( 2C ) 3C,4D,5C),(1B,2C,3C > 4D J 5D),(1B,2C > 3D,4A,5A),(1B,2C,3D,4A,5B) ) 
(1B ) 2C,3D,4A,5C),(1B,2C ) 3D,4A,5D),(1B > 2C,3D,4B,5A),(1B,2C,3D ) 4B ) 5B),(1B,2C,3D, 
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4B ) 5C),(1B,2C,3D ) 4B ) 5D),(1B,2C,3D,4C,5A),(1B,2C,3D ) 4C ( 5B) ) (1B,2C,3D,4C,5C),(1 
B I 2C,3D,4C,5D) I (1B,2C,3D,4D,5A),(1B,2C,3D,4D,5B),(1B ) 2C,3D,4D,5C),(1B,2C,3D ) 4 
D > 5D),(1B,2C,3E ) 4A,5A),(1B,2C,3E,4A,5B) ( (1B,2C > 3E > 4A ) 5C),(1B,2C,3E,4A,5D) ) (1B, 
2C,3E,4B > 5A),(1B ) 2C,3E,4B ) 5B),(1B,2C,3E,4B,5C),(1B,2C,3E,4B ) 5D),(1B,2C,3E,4C,5 
5 A) I (1B ( 2C,3E,4C > 5B) > (1B > 2C,3E,4C,5C),(1B,2C,3E J 4C,5D),(1B,2C,3E,4D,5A),(1B,2C, 
3E,4D,5B),(1B,2C,3E,4D,5C),(1B,2C,3E,4D,5D),(1B,2C,3F,4A,5A),(1B,2C,3F,4A,5B), 
(1B,2C,3F,4A,5C),(1B,2C,3F,4A,5D),(1B,2C,3F ) 4B > 5A),(1B,2C,3F,4B,5B),(1B,2C,3F,4 
B,5C) ) (1B,2C ) 3F,4B,5D),(1B,2C ) 3F,4C,5A),(1B > 2C,3F,4C,5B),(1B,2C,3F,4C,5C),(1B,2 
C > 3F,4C > 5D) > (1B > 2C,3F,4D,5A) > (1B J 2C ) 3F > 4D,5B) ) (1B,2C,3F,4D,5C) > (1B,2C,3F > 4D,5D 

10 ) ) (1B,2D,3A ) 4A,5A),(1B,2D,3A4A,5B),(1B,2D,3A,4A,5C),(1B,2D,3A,4A,5D),(1B,2D, 
3A,4B,5A),(1B,2D,3A ) 4B,5B),(1B,2D,3A4B,5C),(1B ( 2D,3A,4B,5D),(1B,2D,3A4C,5A), 
(1B,2D,3A,4C,5B) > (1B ( 2D,3A4C,5C),(1B,2D ) 3A,4C,5D),(1B,2D,3A4D,5A) ) (1B,2D,3 
A ) 4D,5B),(1B,2D,3A,4D,5C),(1B,2D,3A,4D,5D),(1B,2D,3B ) 4A,5A),(1B,2D,3B,4A,5B), 
(1B,2D,3B,4A,5C),(1B ) 2D,3B,4A,5D),(1B,2D,3B,4B,5A),(1B,2D,3B,4B,5B) ) (1B,2D,3B, 

15 4B,5C) ) (1B ) 2D,3B,4B,5D),(1B,2D ) 3B,4C,5A),(1B ) 2D ) 3B,4C ) 5B),(1B,2D,3B,4C,5C),(1 
B,2D,3B ) 4C,5D),(1B,2D 1 3B,4D,5A) ) (1B,2D ) 3B,4D ( 5B) ) (1B,2D,3B,4D,5C),(1B,2D,3B ) 4 
D ) 5D) ) (1B,2D ) 3C,4A,5A),(1B,2D,3C,4A,5B),(1B ) 2D,3C,4A ) 5C),(1B,2D,3C,4A,5D),(1B ) 
2D,3C > 4B,5A),(1B J 2D,3C,4B,5B),(1B,2D,3C,4B ) 5C),(1B,2D ) 3C,4B ) 5D),(1B,2D,3C,4C, 
5A) ) (1B,2D,3C,4C ) 5B),(1B ) 2D,3C,4C ) 5C),(1B,2D ) 3C ) 4C,5D) ) (1B ) 2D,3C,4D,5A),(1B,2 

20 D,3C,4D,5B) ( (1B,2D,3C,4D,5C),(1B ) 2D,3C ( 4D ) 5D),(1B,2D,3D,4A,5A),(1B,2D,3D ) 4A, 
5B),(1B,2D ) 3D,4A ) 5C),(1B ) 2D,3D > 4A.5D),(1B,2D,3D,4B,5A) ) (1B ( 2D,3D,4B,5B),(1B,2 
D,3D,4B,5C),(1B,2D,3D,4B ) 5D),(1B,2D,3D,4C,5A),(1B,2D ) 3D,4C,5B),(1B,2D,3D,4C,5 
C),(1B,2D > 3D,4C,5D) ) (1B,2D,3D,4D,5A),(1B,2D,3D,4D,5B),(1B,2D,3D,4D ) 5C),(1B > 2D, 
3D,4D,5D),(1B,2D ) 3E,4A5A),(1B ) 2D,3E,4A,5B),(1B J 2D ) 3E,4A,5C),(1B,2D,3E,4A,5D), 

25 (1B,2D,3E,4B,5A) ) (1B,2D,3E,4B ) 5B) > (1B,2D,3E > 4B,5C),(1B,2D,3E,4B,5D),(1B,2D,3E, 
4C,5A),(1B ) 2D,3E,4C,5B) > (1B,2D,3E,4C,5C),(1B,2D,3E,4C,5D) ) (1B,2D,3E,4D,5A),(1B, 
2D,3E 1 4D,5B),(lB,2D,3E,4D,5q ) (lB,2D,3E ) 4D,5D),(lB,2D,3F,4A,5A) > (lB,2D,3F,4A ) 
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5B),(1B ) 2D > 3F,4A,5C),(1B ) 2D,3F,4A ) 5D),(1B,2D,3F,4B,5A) ) (1B > 2D,3F ) 4B ) 5B),(1B,2D, 
3F,4B,5C),(1B,2D,3F,4B ) 5D) ) (1B ) 2D,3F,4C ) 5A),(1B,2D,3F,4C,5B),(1B,2D,3F > 4C,5C),( 
1B,2D ) 3F > 4C ) 5D),(1B,2D,3F ) 4D,5A),(1B,2D ) 3F,4D,5B),(1B,2D,3F,4D,5C) ) (1B,2D,3F,4 
D,5D) ) (1B,2E ) 3A,4A,5A) I (1B,2E > 3A,4A,5B) I (1B I 2E,3A,4A,5C),(1B,2E ( 3A,4A,5D),(1B ) 
5 2E,3A ) 4B ) 5A),(1B ) 2E ) 3A,4B,5B) ) (1B,2E,3A,4B,5C),(1B,2E,3A,4B,5D),(1B,2E ) 3A ( 4C,5 
A),(1B,2E,3A > 4C,5B),(1B I 2E > 3A,4C,5C),(1B ) 2E > 3A,4C,5D) J (1B,2E,3A,4D > 5A) I (1B,2E, 
3A,4D,5B),(1B > 2E,3A,4D,5C),(1B ) 2E,3A,4D > 5D) ) (1B ) 2E,3B,4A,5A),(1B,2E,3B,4A,5B) ) 
(1B,2E ) 3B,4A I 5C),(1B ) 2E,3B,4A,5D),(1B,2E ( 3B ) 4B,5A),(1B,2E,3B,4B,5B) ) (1B,2E,3B, 
4B ) 5C) ) (1B,2E,3B,4B,5D),(1B,2E,3B,4C,5A),(1B ) 2E,3B,4C ) 5B),(1B,2E,3B,4C,5C),(1B, 

10 2E > 3B,4C,5D),(1B,2E,3B,4D,5A),(1B,2E,3B,4D > 5B),(13 ) 2E,3B,4D,5C),(1B,2E,3B,4D,5 
D),(1B ) 2E,3C,4A,5A) > (1B,2E ) 3C ) 4A,5B),(1B ) 2E ) 3C > 4A,5C) ) (1B,2E,3C,4A,5D),(1B,2E ) 
3C ( 4B,5A),(1B,2E ) 3C,4B,5B),(1B,2E > 3C,4B ) 5C),(1B,2E ) 3C,4B,5D) J (1B,2E ) 3C,4C,5A),( 
1B > 2E,3C,4C,5B) ) (1B,2E,3C ) 4C,5C),(1B,2E ) 3C,4C,5D),(1B ) 2E,3C ) 4D,5A),(1B,2E,3C,4 
D ( 5B),(1B,2E,3C,4D,5C),(1B,2E,3C,4D,5D),(1B,2E,3D,4A,5A),(1B,2E,3D,4A,5B),(1B, 

15 2E ) 3D,4A,5C),(1B ) 2E,3D,4A,5D) ) (1B,2E,3D,4B,5A),(1B > 2E ) 3D,4B,5B) ) (1B I 2E I 3D,4B J 
5C),(1B,2E,3D,4B,5D),(1B,2E,3D,4C,5A),(1B,2E ) 3D > 4C,5B),(1B > 2E,3D,4C > 5C),(1B,2E, 
3D ) 4C,5D),(1B ) 2E ) 3D,4D,5A),(1B,2E ) 3D,4D ) 5B),(1B,2E,3D,4D,5C),(1B,2E,3D,4D,5D) > 
(1B,2E ) 3E,4A,5A),(1B ) 2E,3E,4A ) 5B),(1B,2E,3E,4A,5C),(1B,2E,3E,4A,5D),(1B,2E,3E,4 

B, 5A) ) (1B,2E,3E ) 4B > 5B),(1B ) 2E J 3E,4B,5C) ) (1B,2E,3E > 4B,5D),(1B ) 2E ) 3E,4C,5A) > (1B,2 
20 E,3E,4C ) 5B),(1B,2E,3E,4C,5C),(1B,2E,3E,4C > 5D),(1B,2E,3E,4D ( 5A),(1B,2E,3E,4D,5B 

) > (1B,2E,3E I 4D,5C) 1 (1B,2E,3E,4D,5D) J (1B ) 2E 1 3F,4A,5A),(1B,2E,3F,4A,5B),(1B ) 2E > 3F, 
4A,5C),(1B,2E,3F ) 4A,5D),(1B,2E,3F,4B,5A),(1B ) 2E,3F,4B,5B),(1B,2E,3F,4B,5C),(1B, 
2E,3F,4B,5D),(1B,2E,3F,4C,5A) ) (1B,2E,3F,4C,5B),(1B,2E,3F,4C,5C) ) (1B,2E,3F I 4C,5D 
),(1B,2E,3F,4D,5A),(1B,2E,3F,4D,5B) ) (1B,2E,3F,4D,5C),(1B,2E ) 3F,4D,5D) ) (1C,2A,3A, 
25 4A,5A),(1C ) 2A,3A,4A,5B),(1C,2A,3A > 4A,5C),(1C,2A ) 3A,4A,5D) ) (1C,2A,3A,4B,5A),(1 

C, 2A > 3A,4B,5B),(1C,2A ) 3A ) 4B,5C) > (1C,2A,3A,4B,5D),(1C,2A,3A,4C,5A),(1C,2A ) 3A,4 
C ) 5B) ) (1C,2A > 3A,4C,5C),(1C,2A,3A ) 4C,5D),(1C,2A,3A,4D ) 5A),(1C,2A ( 3A,4D,5B),(1C, 
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2A,3A,4D,5C),(1C,2A,3A > 4D ) 5D),(1C,2A,3B,4A I 5A),(1C,2A,3B,4A,5B),(1C,2A,3B,4A, 
5Q,(1C,2A I 3B ) 4A ) 5D),(1C,2A,3B,4B,5A),(1C,2A,3B,4B,5B),(1C ) 2A,3B 1 4B > 5C),(1C,2 

A, 3B > 4B,5D),(1C,2A,3B,4C,5A),(1C,2A ( 3B,4C,5B),(1C,2A,3B ) 4C,5C),(1C,2A,3B,4C,5 
D),(1C,2A,3B ) 4D,5A),(1C,2A ) 3B,4D > 5B),(1C,2A,3B,4D,5C),(1C,2A ) 3B,4D,5D) > (1C,2A, 

5 3C,4A ( 5A) ) (1C ) 2A,3C,4A ) 5B) ) (1C ) 2A,3C,4A,5C) ) (1C,2A,3C,4A ) 5D) ( (1C,2A,3C ( 4B,5A), 
(1C,2A,3C,4B,5B),(1C,2A,3C,4B,5C),(1C,2A,3C,4B,5D),(1C,2A,3C,4C,5A) > (1C,2A > 3C, 
4C,5B),(1C,2A,3C,4C > 5C),(1C,2A,3C,4C,5D),(1C,2A,3C,4D,5A),(1C,2A,3C,4D ) 5B),(1 
C,2A,3C,4D,5C),(1C,2A,3C,4D,5D),(1C,2A,3D,4A5A) ( (1C,2A I 3D,4A,5B) ) (1C ) 2A,3D, 
4A,5C),(1C,2A,3D ) 4A > 5D),(1C,2A ) 3D,4B > 5A),(1C,2A > 3D,4B,5B),(1C,2A,3D,4B,5C),(1 
10 C,2A ) 3D ) 4B ) 5D),(1C,2A,3D,4C,5A),(1C,2A ) 3D,4C,5B),(1C,2A,3D,4C,5C),(1C ) 2A,3D,4 

C ) 5D),(1C ) 2A,3D,4D,5A) ) (1C ) 2A,3D,4D > 5B) ) (1C,2A ) 3D,4D ) 5C) ) (1C ) 2A,3D,4D,5D),(1C ) 
2A,3E,4A ) 5A),(1C,2A,3E,4A,5B),(1C,2A,3E,4A,5C),(1C,2A,3E ) 4A,5D),(1C,2A,3E,4B, 
5A),(1C,2A,3E ) 4B,5B),(1C ) 2A ) 3E ) 4B,5C),(1C,2A ) 3E ) 4B,5D),(1C,2A,3E,4C,5A),(1C,2A, 
3E,4C ) 5B),(1C,2A,3E > 4C ( 5C),(1C ) 2A,3E I 4C ) 5D) > (1C,2A,3E,4D ) 5A),(1C,2A,3E,4D,5B), 

15 (1C,2A,3E ( 4D,5C) ) (1C,2A,3E,4D,5D),(1C,2A > 3F,4A,5A) > (1C,2A,3F,4A,5B),(1C,2A,3F > 
4A > 5C),(1C,2A,3F,4A5D),(1C,2A,3F,4B,5A) ) (1C ) 2A,3F,4B,5B),(1C J 2A,3F,4B,5C),(1C, 
2A,3F,4B ) 5D),(1C,2A,3F,4C,5A),(1C,2A,3F,4C,5B),(1C,2A ) 3F,4C,5C),(1C,2A,3F,4C,5 

D) ,(1C,2A,3F,4D,5A),(1C > 2A,3F,4D,5B),(1C,2A ) 3F,4D,5C),(1C,2A,3F,4D,5D),(1C,2B > 
3A,4A,5A),(1C,2B ) 3A4A ) 5C),(1C ) 2B,3A,4A,5D) ) (1C ) 2B,3A,4B ) 5A),(1C ) 2B,3A,4B,5B) ) 

20 (1C,2B,3A,4B,5C),(1C,2B,3A,4B,5D),(1C,2B,3A,4C,5A),(1C,2B,3A,4C,5B),(1C,2B,3A, 
4C,5C),(1C > 2B,3A,4C,5D),(1C,2B,3A,4D > 5A),(1C ) 2B,3A,4D,5B),(1C,2B,3A,4D,5C),(1 
C,2B,3A 1 4D,5D),(1C ) 2B,3B,4A,5A) > (1C,2B ) 3B,4A ) 5C),(1C ) 2B,3B,4A ) 5D),(1C,2B ) 3B,4 

B, 5A) ) (1C,2B ) 3B,4B,5B) ) (1C,2B,3B,4B,5C) ) (1C ) 2B > 3B,4B,5D),(1C,2B,3B,4C,5A),(1C J 
2B,3B ) 4C,5B) ) (1C > 2B,3B,4C,5C),(1C,2B,3B,4C,5D),(1C,2B,3B ) 4D,5A),(1C ) 2B,3B,4D, 

25 5B) > (1C > 2B,3B > 4D,5C),(1C,2B,3B,4D,5D),(1C,2B,3C,4A5A),(1C,2B ) 3C,4A,5B),(1C,2 
B > 3C,4A,5C),(1C,2B,3C ) 4A,5D),(1C,2B,3C ) 4B,5A),(1C,2B,3C,4B,5B),(1C ) 2B,3C,4B ( 5 
C),(1C,2B ) 3C,4B,5D),(1C,2B,3C,4C,5A),(1C,2B ) 3C,4C ( 5B),(1C ) 2B,3C,4C,5C),(1C,2B, 
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3C,4C ) 5D) > (1C,2B,3C,4D ) 5A),(1C,2B,3C ) 4D,5B),(1C,2B,3C,4D,5C),(1C,2B,3C,4D ) 5D), 
(1C,2B ) 3D,4A,5A),(1C,2B,3D,4A,5B),(1C,2B,3D,4A,5C),(1C,2B,3D > 4A > 5D),(1C,2B,3D, 
4B ) 5A) ) (1C,2B,3D,4B,5B),(1C,2B,3D,4B,5C),(1C,2B,3D,4B,5D),(1C,2B,3D > 4C,5A),(1 
C ) 2B ) 3D,4C,5B),(1C ) 2B,3D,4C ) 5C),(1C,2B,3D ) 4C,5D),(1C,2B ) 3D,4D,5A),(1C,2B > 3D,4 
5 D,5B) ) (lC ) 2B,3D,4D ) 5q ) (lC,2B,3D ( 4D,5D),(lC,2B,3E,4A,5A),(lC ) 2B ) 3B,4A,5B),(lC, 
2B,3E ) 4A,5C),(1C,2B,3E,4A > 5D),(1C ) 2B,3E,4B,5A) ) (1C ) 2B,3E,4B,5B),(1C,2B,3E,4B,5 
C),(1C > 2B I 3E,4B,5D) I (1C,2B,3E,4C,5A) ) (1C,2B,3E ) 4C,5B),(1C,2B,3E,4C ( 5C),(1C,2B,3 
E ) 4C,5D),(1C,2B,3E,4D,5A),(1C ) 2B,3E,4D,5B) > (1C,2B,3E 1 4D,5C),(1C,2B ) 3E,4D > 5D) > ( 
1C 1 2B ) 3F,4A,5A),(1C,2B,3F > 4A ) 5B),(1C ) 2B,3F,4A ) 5C),(1C,2B,3F ) 4A,5D),(1C > 2B,3F,4 
10 B ) 5A),(1C,2B,3F,4B,5B),(1C,2B ) 3F ) 4B > 5C),(1C > 2B,3F,4B,5D) ) (1C ) 2B,3F ) 4C,5A),(1C,2 

B, 3F,4C,5B),(1C ) 2B,3F,4C,5C) ) (1C,2B,3F ) 4C ) 5D),(1C > 2B,3F,4D,5A),(1C > 2B ) 3F,4D,5B 
),(1C,2B,3F,4D,5C),(1C,2B,3F,4D,5D),(1C,2C ) 3A,4A,5A),(1C,2C,3A,4A,5B),(1C > 2C,3 
A,4A,5C),(1C,2C,3A,4A,5D),(1C,2C,3A,4B > 5A),(1C,2C,3A,4B,5B) ) (1C ) 2C > 3A J 4B,5C),( 
1C ) 2C,3A,4B,5D),(1C,2C,3A,4C,5A),(1C,2C,3A,4C,5B) > (1C,2C,3A ) 4C,5C) ) (1C,2C,3A, 

15 4C > 5D) ) (1C,2C ) 3A,4D ) 5A) ) (1C,2C,3A,4D ) 5B),(1C,2C,3A,4D,5C),(1C,2C ) 3A,4D,5D),(1 

C, 2C,3B,4A,5A),(1C,2C,3B,4A ) 5B),(1C,2C,3B,4A,5C),(1C,2C,3B,4A,5D),(1C,2C,3B > 4 

B ) 5A),(1C > 2C,3B,4B,5B),(1C,2C ( 3B,4B > 5C),(1C,2C,3B,4B,5D),(1C,2C,3B,4C,5A),(1C, 
2C,3B ( 4C,5B),(1C,2C,3B,4C,5C),(1C ) 2C,3B,4C,5D) ) (1C > 2C,3B,4D,5A) > (1C,2C,3B,4D, 
5B),(1C > 2C I 3B,4D,5C),(1C ) 2C > 3B,4D ) 5D) ) (1C,2C,3C I 4A,5A),(1C,2C,3C,4A,5B),(1C,2 

20 C 1 3C,4A,5C),(1C,2C,3C,4A,5D),(1C ) 2C,3C ) 4B,5A),(1C,2C,3C,4B,5B),(1C,2C > 3C,4B,5 

C) ,(1C,2C,3C,4B I 5D) ) (1C,2C,3C,4C,5A),(1C,2C,3C,4C,5B),(1C I 2C,3C ( 4C,5C) > (1C,2C > 
3C ) 4C ) 5D),(1C,2C,3C,4D,5A),(1C,2C ) 3C ) 4D,5B),(1C,2C,3C,4D,5C),(1C ) 2C > 3C ) 4D,5D), 
(1C,2C,3D,4A,5A),(1C,2C ) 3D,4A,5B),(1C,2C,3D > 4A,5C),(1C ) 2C,3D,4A,5D),(1C,2C I 3D, 
4B,5A),(1C ) 2C,3D,4B,5B) ) (1C ) 2C,3D,4B ) 5C),(1C,2C,3D ) 4B,5D),(1C,2C ) 3D,4C,5A) > (1 

25 C,2C,3D,4C,5B),(1C > 2C,3D,4C ) 5C) > (1C,2C,3D,4C,5D),(1C,2C,3D 1 4D,5A),(1C ) 2C,3D > 4 

D, 5B),(1C,2C,3D > 4D ) 5C) ) (1C > 2C,3D ) 4D,5D),(1C,2C ) 3E,4A,5A),(1C ) 2C ) 3E,4A ) 5B),(1C, 
2C,3E,4A,5C),(1C,2C,3E,4A,5D),(1C,2C,3E,4B,5A),(1C > 2C,3E,4B,5B),(1C,2C,3E,4B,5 
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Q ) (1C,2C,3E,4B,5D),(1C,2C > 3E > 4C,5A),(1C,2C,3E,4C,5B),(1C,2C,3E,4C,5C),(1C ( 2C,3 
E,4C,5D) 1 (1C ) 2C ) 3E,4D > 5A),(1C,2C,3E,4D ) 5B) > (1C,2C,3E,4D J 5C) I (1C ) 2C,3E,4D,5D) ) ( 
lC ( 2C ) 3F,4A,5A),(lC ) 2C,3F,4A,5B),(lC,2C,3F,4A,5q,(lC ) 2C,3F ( 4A 1 5D),(lC,2C,3F,4 
B ) 5A),(1C,2C,3F ) 4B,5B) ) (1C,2C,3F,4B ) 5C),(1C,2C,3F,4B,5D),(1C > 2C,3F,4C > 5A) 1 (1C ( 2 
5 C,3F,4C,5B),(1C,2C,3F,4C,5C),(1C,2C,3F,4C,5D),(1C,2C,3F,4D,5A),(1C,2C,3F,4D,5B 
) > (1C,2C,3F,4D,5C) > (1C,2C,3F,4D,5D) ) (1C,2D,3A ) 4A,5A),(1C,2D,3A,4A,5B),(1C,2D,3 

A ) 4A,5C),(1C,2D ) 3A,4A,5D),(1C,2D,3A4B,5A),(1C,2D,3A,4B,5B),(1C,2D,3A,4B,5C), 
(lC,2D ( 3A,4B,5D),(lC,2D,3A,4C,5A),(lC,2D,3A,4C,5B),(lC,2D,3A,4C,5q,(lC 1 2D,3A, 
4C,5D) > (1C,2D > 3A,4D ) 5A),(1C,2D,3A,4D,5B),(1C ) 2D ) 3A,4D 1 5C),(1C,2D,3A,4D,5D),(1 

10 C,2D,3B > 4A,5A) ) (1C,2D,3B,4A,5B),(1C,2D,3B,4A,5C),(1C ) 2D,3B > 4A,5D),(1C,2D,3B ) 4 

B ) 5A),(1C,2D ) 3B,4B J 5B),(1C,2D > 3B,4B,5C) J (1C ) 2D,3B,4B ) 5D),(1C,2D,3B ) 4C,5A),(1C, 
2D,3B,4C ) 5B),(1C,2D,3B,4C,5C),(1C,2D,3B,4C,5D),(1C,2D,3B,4D,5A),(1C,2D,3B,4D, 
5B) J (1C,2D,3B,4D,5C),(1C,2D,3B,4D,5D),(1C,2D,3C,4A,5A),(1C,2D,3C,4A,5B),(1C,2 
D,3C,4A,5C),(1C ) 2D,3C,4A,5D),(1C,2D,3C ) 4B ) 5A) ) (1C,2D ) 3C ) 4B,5B),(1C,2D,3C ) 4B,5 

15 C),(1C,2D,3C > 4B,5D),(1C,2D,3C,4C,5A),(1C,2D,3C,4C,5B),(1C,2D,3C,4C,5C),(1C,2D > 
3C,4C J 5D),(1C > 2D,3C,4D > 5A),(1C,2D,3C,4D,5B),(1C,2D,3C,4D ) 5C),(1C > 2D,3C,4D,5D), 
(1C,2D 1 3D,4A5A) > (1C,2D,3D,4A,5B),(1C,2D,3D 1 4A,5C),(1C,2D,3D,4A,5D),(1C,2D ) 3 
D > 4B,5A) I (1C,2D ) 3D 7 4B,5B),(1C ) 2D,3D,4B ( 5C),(1C,2D,3D,4B,5D),(1C,2D,3D,4C,5A), 
(1C,2D,3D,4C,5B),(1C > 2D,3D,4C,5C),(1C,2D ) 3D,4C,5D),(1C > 2D,3D,4D,5A),(1C ) 2D,3 

20 D ) 4D,5B),(1C,2D,3D,4D,5C),(1C,2D,3D,4D ) 5D),(1C,2D,3E,4A,5A),(1C,2D ) 3E > 4A,5B), 
(1C,2D ) 3E,4A,5C),(1C,2D,3E,4A,5D) ) (1C,2D,3E > 4B,5A) ) (1C,2D,3E,4B,5B),(1C,2D,3E, 
4B ) 5C) > (1C ) 2D,3E > 4B,5D) > (1C,2D,3E,4C,5A),(1C,2D,3E,4C,5B) ) (1C,2D,3E,4C,5C),(1C, 
2D,3E,4C,5D),(1C,2D,3E,4D,5A),(1C,2D,3E I 4D ) 5B),(1C,2D,3E,4D,5C),(1C,2D,3E,4D ) 
5D),(1C,2D,3F,4A,5A),(1C,2D,3F,4A,5B),(1C,2D,3F,4A,5C),(1C,2D,3F,4A5D) ) (1C,2D, 

25 3F,4B ) 5A),(1C,2D > 3F,4B,5B),(1C,2D,3F,4B,5C) ) (1C,2D,3F 1 4B,5D),(1C,2D ) 3F,4C,5A) > ( 
1C ) 2D,3F,4C,5B),(1C,2D,3F,4C,5C),(1C,2D,3F,4C,5D),(1C,2D,3F > 4D,5A),(1C,2D,3F,4 
D,5B) ) (1C,2D,3F,4D,5C),(1C,2D,3F,4D ) 5D),(1C,2E,3A.4A,5A),(1C,2E,3A ) 4A,5B),(1C ) 
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2E,3A,4A,5C),(1C,2E,3A,4A > 5D) ) (1C,2E,3A ) 4B,5A),(1C,2E ) 3A,4B,5B) ) (1C,2E,3A,4B, 
5C),(1C 1 2E,3A,4B ) 5D),(1C,2E,3A ) 4C,5A),(1C I 2E,3A,4C,5B),(1C,2E I 3A,4C,5C) > (1C,2E ) 
3A,4C,5D),(1C,2E ) 3A,4D,5A),(1C,2E,3A,4D,5B),(1C,2E,3A,4D,5C),(1C,2E,3A,4D,5D), 
(1C,2E,3B,4A,5A),(1C,2E,3B ) 4A,5B),(1C,2E,3B,4A,5C) ) (1C,2E,3B,4A,5D),(1C,2E,3B, 
5 4B,5A),(1C,2E,3B,4B,5B),(1C,2E,3B,4B,5C),(1C,2E > 3B ) 4B,5D),(1C,2E,3B,4C,5A),(1C, 
2E,3B,4C,5B),(1C,2E,3B,4C,5C) > (1C,2E,3B ) 4C,5D),(1C > 2E ) 3B,4D,5A),(1C > 2E,3B,4D > 5 
B),(1C,2E,3B,4D,5C),(1C,2E,3B ) 4D,5D),(1C ) 2E,3C,4A,5A),(1C,2E,3C,4A,5B),(1C,2E, 
3C > 4A,5C),(1C ( 2E,3C,4A,5D) ) (1C ) 2E,3C,4B ) 5A),(1C,2E ) 3C,4B,5B) ( (1C,2E,3C,4B,5C), 
(1C ) 2E ) 3C,4B ( 5D),(1C,2E,3C,4C ) 5A),(1C,2E,3C > 4C,5B) ) (1C,2E,3C,4C ) 5C),(1C,2E ) 3C ) 

10 4C > 5D),(1C,2E,3C,4D,5A),(1C,2E I 3C,4D,5B),(1C,2E,3C ) 4D,5C),(1C,2E ) 3C,4D,5D),(1C, 
2E,3D,4A,5A),(1C,2E,3D,4A,5B),(1C,2E,3D > 4A,5C),(1C > 2E,3D,4A,5D) > (1C,2E,3D,4B, 
5A),(1C,2E,3D,4B,5B),(1C,2E,3D I 4B,5C),(1C,2E ) 3D,4B,5D),(1C,2E,3D ( 4C,5A),(1C,2E, 
3D ) 4C > 5B),(1C > 2E ) 3D,4C,5C),(1C > 2E > 3D,4C ) 5D),(1C,2E,3D,4D,5A) ) (1C,2E,3D,4D,5B) ) 
(1C,2E,3D,4D,5C) ) (1C,2E,3D > 4D ) 5D),(1C,2E,3E,4A5A),(1C ) 2E ) 3E > 4A,5B) > (1C,2E > 3E, 

15 4A ) 5C) ) (1C,2E,3E,4A,5D),(1C > 2E,3E,4B,5A),(1C,2E,3E,4B,5B),(1C,2E,3E,4B,5C),(1C ) 
2E,3E,4B,5D),(1C,2E,3E ) 4C,5A) ) (1C,2E,3E,4C,5B),(1C,2E,3E,4C,5C),(1C,2E,3E,4C,5 
D),(1C,2E,3E,4D ) 5A),(1C,2E,3E,4D,5B) > (1C,2E,3E,4D ) 5C),(1C,2E,3E,4D,5D) > (1C ) 2E,3 
F,4A,5A),(1C,2E ) 3F > 4A,5B),(1C,2E,3F,4A,5C),(1C I 2E,3F,4A > 5D) ) (1C,2E,3F > 4B,5A),(1 
C,2E,3F,4B,5B),(1C,2E,3F,4B,5C) ( (1C,2E,3F,4B,5D),(1C,2E,3F,4C,5A),(1C,2E,3F,4C, 

20 5B),(1C,2E,3F,4C ) 5C),(1C ) 2E,3F,4C,5D),(1C,2E ) 3F ) 4D,5A) ) (1C ) 2E,3F,4D,5B),(1C,2E ) 
3F > 4D,5C),(1C,2E ( 3F,4D,5D) ) (1D,2A ) 3A,4A,5A),(1D,2A,3A,4A,5B),(1D,2A,3A,4A,5C), 
(lD,2A ) 3A,4A,5D) ) (lD ) 2A,3A,4B ) 5A),(lD,2A,3A,4B,5B),(lD,2A,3A,4B,5q,(lD,2A,3 
A,4B,5D),(1D,2A > 3A,4C ( 5A),(1D,2A,3A ( 4C,5B) J (1D I 2A > 3A,4C,5C),(1D,2A,3A,4C,5D) ) 
(1D,2A ) 3A,4D,5A),(1D ( 2A,3A,4D,5B),(1D > 2A,3A,4D > 5C),(1D,2A > 3A > 4D,5D) ) (1D,2A,3 

25 B,4A,5A),(1D 1 2A,3B,4A ) 5B),(1D,2A ) 3B,4A,5C) > (1D,2A,3B,4A,5D),(1D,2A3B,4B ) 5A), 
(1D,2A,3B,4B,5B),(1D,2A,3B,4B,5C),(1D,2A,3B,4B > 5D),(1D ) 2A,3B,4C,5A),(1D 1 2A,3B, 
4C ) 5B) ) (1D ) 2A,3B ) 4C,5C) ( (1D,2A,3B,4C,5D),(1D,2A,3B,4D ) 5A),(1D,2A,3B,4D ( 5B),(1 
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D,2A,3B,4D ) 5C) ) (1D,2A > 3B,4D,5D),(1D,2A ) 3C,4A,5A) ) (1D,2A,3C,4A,5B),(1D,2A,3C, 
4A,5C),(1D,2A,3C,4A,5D),(1D,2A,3C,4B,5A) > (1D,2A,3C > 4B,5B),(1D,2A,3C,4B,5C),(1 
D,2A,3C ) 4B,5D) ) (1D,2A,3C,4C ) 5A),(1D,2A ) 3C,4C ) 5B),(1D,2A,3C,4C,5C),(1D,2A,3C,4 

C, 5D),(1D J 2A,3C,4D,5A),(1D,2A ) 3C,4D,5B) > (1D,2A,3C,4D,5C),(1D > 2A ) 3C,4D J 5D),(1 
5 D,2A,3D,4A,5A),(1D,2A,3D,4A,5B),(1D,2A3D ) 4A,5C),(1D,2A,3D,4A,5D),(1D,2A,3D, 

4B ) 5A),(1D I 2A,3D,4B ) 5B) > (1D ) 2A,3D,4B ) 5C),(1D ) 2A J 3D,4B,5D),(1D,2A3D ) 4C,5A),(1 

D, 2A,3D ) 4C,5B),(1D,2A,3D,4C,5C),(1D,2A ) 3D,4C,5D) ) (1D,2A,3D,4D,5A),(1D,2A,3D, 
4D,5B),(1D,2A,3D,4D,5C),(1D,2A,3D,4D,5D) > (1D,2A ) 3E,4A,5A),(1D,2A,3E ) 4A,5B) J (1 
D,2A,3E,4A,5C),(1D,2A,3E,4A,5D),(1D,2A,3B,4B,5A),(1D,2A,3E,4B,5B),(1D,2A,3E,4 

10 B,5C),(1D ) 2A,3E > 4B,5D),(1D,2A ) 3E,4C,5A),(1D,2A,3E,4C,5B),(1D,2A > 3E,4C,5C) > (1D, 
2A,3E,4C > 5D) > (1D,2A,3E,4D,5A) ( (1D,2A,3E,4D > 5B),(1D,2A,3E,4D,5C),(1D,2A > 3E,4D, 
5D),(1D,2A I 3F,4A,5A),(1D,2A,3F,4A,5B),(1D,2A ) 3F,4A ) 5C),(1D ) 2A,3F,4A,5D),(1D,2 
ASF^B.SAJ^lD^A.SF^B.SBJ.ClD^ASF^B.Sq^lD^A.SF^B.SDJ^lD^A.SF^CS 
A) ) (1D,2A ) 3F > 4C,5B),(1D,2A,3F,4C,5C),(1D ) 2A,3F,4C ) 5D) ) (1D,2A,3F,4D,5A) ) (1D ) 2A, 

15 SF^D.SBJ^ID^ASF^D.SQ.CID^A.SF^D.SDJ^ID^B.SA^A.SAJ.CID^B.SA^ASB), 
(1D,2B,3A 1 4A,5C),(1D,2B,3A,4A,5D),(1D ) 2B,3A,4B,5A) ) (1D > 2B,3A,4B ) 5B),(1D,2B,3 
A,4B ) 5C),(1D,2B,3A,4B,5D),(1D ) 2B,3A > 4C ) 5A),(1D,2B,3A,4C,5B) ) (1D ) 2B,3A,4C,5C), 
(1D ) 2B,3A,4C ) 5D),(1D,2B,3A,4D,5A),(1D,2B,3A,4D > 5B),(1D,2B ) 3A,4D,5C),(1D,2B ) 3 
A,4D ) 5D) ) (1D ) 2B,3B,4A,5A),(1D,2B,3B,4A > 5B),(1D,2B,3B,4A > 5C),(1D,2B,3B ) 4A,5D) > 

20 (1D ) 2B,3B,4B,5A),(1D,2B,3B,4B,5B) ) (1D,2B ) 3B,4B,5C) ) (1D,2B,3B,4B,5D),(1D,2B,3B, 
4C,5A),(1D J 2B,3B > 4C,5B),(1D,2B,3B,4C,5C) 1 (1D,2B,3B ) 4C,5D),(1D,2B ) 3B,4D,5A) I (1 
D,2B,3B I 4D,5B),(1D,2B,3B,4D,5C),(1D,2B,3B,4D,5D),(1D,2B,3C,4A,5A),(1D,2B,3C,4 

A, 5B),(1D,2B,3C,4A,5C),(1D,2B,3C,4A,5D),(1D,2B,3C,4B > 5A) > (1D > 2B,3C > 4B,5B),(1D, 
2B,3C,4B,5C),(1D,2B,3C,4B,5D),(1D,2B,3C ) 4C,5A),(1D,2B > 3C,4C ) 5B) ) (1D,2B,3C,4C, 

25 5C) ) (1D,2B,3C ) 4C > 5D),(1D ) 2B,3C,4D,5A),(1D,2B ) 3C,4D,5B) ) (1D,2B,3C ) 4D,5Q,(1D,2 

B, 3C ) 4D,5D),(1D,2B,3D,4A ) 5A) ) (1D,2B,3D,4A,5B),(1D,2B,3D,4A,5C),(1D,2B > 3D,4A, 
5D) > (1D,2B,3D ) 4B,5A),(1D,2B,3D,4B ) 5B),(1D,2B ) 3D,4B,5C),(1D,2B,3D,4B,5D),(1D,2 
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B, 3D,4C,5A),(1D,2B ) 3D,4C,5B),(1D,2B,3D,4C,5C),(1D,2B 1 3D,4C,5D),(1D ) 2B,3D,4D,5 
A),(1D ) 2B,3D,4D,5B),(1D ) 2B,3D,4D,5C),(1D,2B,3D,4D,5D),(1D,2B,3E,4A,5A),(1D,2B, 
3E,4A ) 5B),(1D,2B,3B,4A ) 5C),(1D,2B,3E,4A > 5D) ) (1D ) 2B ) 3E,4B,5A),(1D,2B,3E I 4B,5B), 
(1D,2B,3E,4B,5C),(1D,2B,3E,4B,5D),(1D,2B,3E,4C,5A) > (1D,2B > 3E,4C,5B),(1D ) 2B,3E, 

5 4C,5C),(1D,2B,3E,4C,5D),(1D,2B,3E,4D,5A),(1D,2B,3E,4D,5B),(1D,2B,3E,4D,5C),(1 
D,2B I 3E,4D ) 5D),(1D ) 2B,3F,4A ) 5A) I (1D,2B ) 3F,4A,5B),(1D,2B ) 3F ) 4A,5C),(1D,2B,3F ) 4 
A,5D) ) (1D,2B,3F ) 4B,5A),(1D,2B,3F ) 4B,5B),(1D,2B,3F,4B,5C),(1D,2B > 3F,4B,5D),(1D, 
2B,3F ) 4C,5A),(1D,2B ) 3F ) 4C,5B),(1D,2B,3F,4C,5C),(1D,2B,3F ) 4C ) 5D),(1D ) 2B,3F ) 4D,5 
A),(1D,2B,3F,4D,5B) ) (1D,2B,3F,4D,5C),(1D,2B,3F,4D,5D),(1D,2C,3A,4A,5A),(1D,2C, 

10 3A,4A,5B),(1D,2C,3A4A ) 5C),(1D,2C,3A,4A,5D) ) (1D I 2C ) 3A,4B,5A),(1D,2C,3A,4B,5B 
),(1D,2C,3A,4B,5C),(1D,2C,3A > 4B ) 5D),(1D,2C,3A4C,5A),(1D,2C ) 3A,4C,5B),(1D,2C,3 
A,4C,5C),(1D,2C,3A,4C,5D),(1D,2C,3A,4D,5A),(1D,2C,3A,4D,5B) ) (1D,2C,3A ) 4D,5C), 
(1D,2C,3A,4D,5D),(1D > 2C,3B ( 4A,5A),(1D,2C > 3B,4A,5B) ) (1D,2C ) 3B,4A,5C),(1D,2C,3B, 
4A,5D),(1D,2C,3B,4B,5A),(1D,2C,3B,4B,5B),(1D,2C,3B,4B,5C),(1D,2C,3B ) 4B ) 5D),(1 

15 D,2C,3B,4C,5A),(1D ) 2C,3B,4C,5B),(1D,2C,3B,4C > 5C) ) (1D ) 2C,3B,4C 7 5D) > (1D,2C,3B,4 
D ) 5A),(1D,2C,3B ) 4D ) 5B) ) (1D ) 2C,3B,4D,5C),(1D,2C,3B,4D,5D) > (1D,2C,3C,4A,5A),(1D, 
2C,3C,4A5B) > (lD,2C,3C,4A,5q,(lD,2C,3C,4A,5D),(lD,2C,3C,4B,5A),(lD,2C,3C,4B, 
5B) ) (1D,2C,3C,4B,5C),(1D,2C,3C ) 4B,5D),(1D,2C,3C,4C ) 5A),(1D,2C,3C ) 4C,5B),(1D,2 

C, 3C J 4C,5C),(1D,2C,3C,4C,5D),(1D,2C ) 3C,4D > 5A) > (1D,2C,3C ) 4D ) 5B),(1D,2C,3C ) 4D,5 
20 C) ) (1D ) 2C,3C,4D,5D) ) (1D,2C ) 3D,4A,5A),(1D,2C,3D ( 4A,5B),(1D,2C ( 3D,4A,5C),(1D ) 2C, 

3D ) 4A ) 5D),(1D,2C,3D,4B,5A) > (1D,2C,3D,4B > 5B) > (1D ) 2C ) 3D,4B,5C),(1D,2C ) 3D,4B > 5D 
),(1D,2C,3D ( 4C ) 5A) > (1D,2C,3D > 4C,5B),(1D,2C,3D,4C,5C),(1D,2C,3D,4C,5D),(1D,2C,3 

D, 4D,5A),(1D,2C,3D,4D,5B),(1D ) 2C,3D > 4D,5C) > (1D ) 2C > 3D,4D > 5D),(1D,2C,3E,4A,5A), 
(1D,2C,3E,4A,5B),(1D,2C,3E,4A,5C),(1D,2C,3E,4A,5D),(1D,2C,3E,4B,5A),(1D,2C,3E, 

25 4B,5B),(1D,2C > 3E,4B > 5C) ) (1D ) 2C,3E > 4B,5D),(1D,2C,3E,4C,5A),(1D,2C,3E,4C,5B),(1D, 
2C,3E,4C,5C),(1D I 2C ) 3E,4C,5D) J (1D,2C,3E,4D ) 5A),(1D > 2C,3E,4D ) 5B),(1D ) 2C,3E,4D, 
5C),(1D,2C,3E,4D,5D),(1D > 2C,3F,4A,5A),(1D,2C,3F ) 4A,5B),(1D,2C,3F,4A ) 5C),(1D,2C, 
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3F,4A,5D),(1D,2C,3F,4B,5A),(1D,2C,3F,4B,5B) ) (1D ) 2C,3F ) 4B,5C) ) (1D,2C,3F,4B,5D),( 
1D,2C,3F > 4C,5A),(1D,2C,3F ) 4C,5B) > (1D,2C,3F ) 4C,5C),(1D,2C,3F,4C,5D),(1D,2C,3F,4 
D,5A),(1D ) 2C,3F,4D I 5B),(1D,2C,3F,4D,5C),(1D,2C,3F,4D,5D) ) (1D,2D,3A,4A,5A),(1D, 
2D,3A,4A,5B),(lD,2D,3A ( 4A,5q,(lD,2D,3A,4A > 5D) l (lD ) 2D,3A,4B,5A) ) (lD > 2D,3A ) 4B, 
5 5B),(1D,2D,3A,4B ) 5C),(1D,2D,3A4B,5D),(1D,2D,3A,4C,5A),(1D,2D,3A4C,5B),(1D,2 
D,3A ) 4C,5C),(1D,2D,3A,4C,5D),(1D,2D,3A,4D,5A),(1D,2D,3A,4D,5B),(1D,2D,3A ) 4D, 
5C),(1D,2D,3A,4D,5D),(1D,2D,3B,4A,5A),(1D,2D,3B,4A ) 5B) ) (1D,2D,3B ) 4A,5C),(1D,2 
D,3B,4A,5D),(1D > 2D I 3B I 4B,5A) ) (1D,2D,3B ) 4B,5B),(1D,2D,3B > 4B > 5C) J (1D,2D ) 3B,4B,5 
D),(1D,2D > 3B,4C > 5A),(1D,2D,3B ) 4C,5B),(1D,2D,3B,4C,5C),(1D > 2D ) 3B,4C ) 5D),(1D,2D, 

10 3B,4D,5A),(1D,2D,3B,4D,5B),(1D ) 2D ) 3B,4D,5C),(1D,2D > 3B > 4D,5D) ( (1D,2D,3C,4A,5A 
) ) (1D > 2D ) 3C,4A,5B) > (1D,2D > 3C,4A,5C) I (1D ( 2D,3C,4A,5D) ) (1D,2D,3C,4B ) 5A),(1D,2D, 
SC^B.SB^ClD^D.SC^B.Sq^lD^D^C^B.SDJ^lD^D.SC^C.SAJ.ClD^D.SC^CSB), 
(1D > 2D,3C,4C,5C) ) (1D,2D,3C,4C,5D),(1D,2D,3C > 4D ( 5A),(1D,2D,3C,4D,5B),(1D,2D,3 
C > 4D J 5C),(1D,2D,3C > 4D,5D) ( (1D,2D,3D,4A I 5A) > (1D,2D,3D ( 4A > 5B),(1D,2D,3D,4A ) 5C), 

15 (1D > 2D,3D,4A,5D),(1D,2D,3D,4B,5A) ) (1D,2D,3D,4B i 5B) ) (1D,2D;3D,4B,5C),(1D,2D,3 

D, 4B ) 5D) ) (1D,2D,3D,4C,5A) ) (1D ) 2D,3D,4C,5B) ) (1D,2D,3D,4C ) 5C) ) (1D,2D,3D,4C,5D) > 
(1D,2D,3D ) 4D,5A),(1D,2D,3D ) 4D ) 5B),(1D,2D,3D,4D,5C),(1D,2D,3D J 4D,5D),(1D,2D,3 

E, 4A,5A),(1D ) 2D,3E,4A,5B),(1D,2D,3E,4A,5C) ) (1D,2D,3E,4A,5D),(1D,2D,3E,4B,5A), 
(1D > 2D,3E ) 4B,5B) ( (1D,2D,3E,4B > 5C),(1D,2D I 3E ) 4B,5D),(1D,2D,3E,4C,5A),(1D,2D,3E, 

20 4C,5B),(1D,2D,3E ) 4C,5C),(1D,2D,3E,4C,5D),(1D,2D ) 3E,4D,5A),(1D,2D ) 3E,4D,5B),(1 
D,2D,3E,4D,5C),(1D,2D,3E,4D,5D),(1D,2D,3F,4A,5A),(1D ) 2D,3F,4A,5B) > (1D > 2D ) 3F,4 
A,5C),(1D,2D > 3F,4A ) 5D),(1D,2D,3F,4B,5A),(1D,2D,3F ) 4B ) 5B),(1D,2D,3F,4B J 5C),(1D, 
2D,3F ) 4B,5D) ) (1D,2D,3F,4C,5A),(1D,2D,3F,4C,5B) > (1D,2D > 3F,4C,5C),(1D,2D,3F,4C,5 
D),(1D,2D,3F,4D,5A) > (1D,2D,3F > 4D,5B),(1D,2D,3F,4D,5C),(1D,2D,3F,4D,5D),(1D,2E > 

25 3A,4A,5A),(1D > 2E ) 3A,4A ) 5B),(1D,2E,3A,4A ) 5C),(1D,2E,3A,4A,5D) ) (1D,2E,3A,4B ) 5A), 
(1D,2E,3A,4B,5B) ) (1D,2E,3A,4B,5C),(1D,2E,3A,4B,5D),(1D,2E,3A,4C,5A),(1D,2E,3A > 
4C,5B),(1D,2E ) 3A ) 4C,5C),(1D ) 2E ) 3A,4C,5D),(1D,2E,3A,4D,5A),(1D,2E ) 3A,4D,5B),(1 
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D,2E ) 3A,4D,5C),(1D,2E ) 3A I 4D,5D),(1D ) 2E ) 3B,4A,5A),(1D,2E,3B ) 4A ) 5B),(1D,2E,3B,4 

A ) 5C) > (1D ) 2E,3B ) 4A,5D) > (1D ) 2E ) 3B,4B,5A) ) (1D > 2E,3B,4B ) 5B),(1D,2E,3B ) 4B,5C),(1D, 
2E,3B,4B,5D),(1D,2E,3B,4C,5A) ) (1D,2E,3B,4C,5B),(1D,2E,3B,4C > 5C),(1D ) 2E > 3B,4C ) 5 
D),(1D,2E,3B,4D ) 5A) ) (1D,2E,3B,4D,5B),(1D,2E,3B,4D ) 5C),(1D ) 2E,3B,4D > 5D),(1D,2E ) 

5 3C,4A,5A),(lD,2E,3C,4A5B),(lD,2E,3C,4A J 5q,(lD,2E,3C,4A,5D),(lD,2E,3C,4B,5A), 
(1D,2E ) 3C,4B,5B),(1D,2E > 3C,4B,5C),(1D,2E ) 3C ) 4B,5D),(1D ) 2E ) 3C,4C ) 5A),(1D ) 2E,3C, 
4C,5B),(1D ) 2E,3C ( 4C,5C),(1D,2E,3C,4C,5D) > (1D ) 2E > 3C,4D ( 5A) ) (1D,2E,3C,4D,5B),(1D, 
2E,3C ( 4D,5C),(1D,2E,3C,4D,5D),(1D,2E,3D > 4A ) 5A) > (1D,2E,3D,4A5B),(1D ) 2E,3D,4A, 
5C),(1D,2E,3D,4A,5D) S (1D,2E,3D,4B,5A),(1D,2E,3D,4B,5B),(1D,2E,3D,4B,5C),(1D,2 

10 E,3D,4B,5D),(1D,2E,3D,4C,5A),(1D,2E ) 3D,4C,5B) ) (1D,2E ) 3D,4C,5C) ) (1D,2E,3D,4C,5 
D) 1 (1D,2E,3D ( 4D,5A) ) (1D,2E > 3D,4D,5B),(1D,2E,3D,4D,5C),(1D,2E,3D,4D > 5D),(1D,2E, 
3E ) 4A ) 5A),(1D,2E,3E > 4A,5B),(1D ) 2E,3E,4A,5C) ) (1D,2E,3E ) 4A,5D),(1D,2E ) 3E,4B,5A) > 
(1D,2E ) 3E,4B ) 5B),(1D,2E,3E ) 4B > 5C),(1D,2E,3E 1 4B,5D) ( (1D I 2E,3E,4C > 5A),(1D,2E,3E, 
4C > 5B),(1D ) 2E,3E,4C,5C),(1D,2E,3E,4C > 5D) > (1D,2E,3E,4D > 5A),(1D > 2E,3E,4D,5B),(1D ) 

15 2E ) 3E,4D,5C),(1D,2E,3E,4D,5D) > (1D,2E,3F,4A,5A),(1D,2E ) 3F > 4A,5B) ) (1D > 2E,3F ) 4A I 5 
C),(1D,2E,3F > 4A,5D),(1D,2E,3F ) 4B,5A),(1D,2E ) 3F > 4B,5B),(1D,2E,3F,4B,5C),(1D > 2E,3 
F,4B > 5D),(1D ) 2E > 3F,4C,5A),(1D,2E > 3F ) 4C,5B),(1D > 2E ) 3F,4C > 5C) > (1D,2E,3F,4C ) 5D),(1 
D,2E,3F,4D,5A),(1D,2E,3F ) 4D,5B),(1D > 2E,3F,4D,5C),(1D ) 2E,3F,4D,5D),(1E,2A ) 3A,4A, 
5A) ) (1E ) 2A ) 3A,4A,5B) ) (1E ) 2A,3A > 4A ) 5C),(1E,2A ) 3A,4A,5D),(1E I 2A,3A4B,5A),(1E,2 

20 A ) 3A,4B,5B),(1E,2A,3A > 4B,5C),(1E,2A,3A,4B,5D),(1E,2A ) 3A4C,5A) ) (1E,2A3A,4C,5 

B) ,(1E,2A,3A,4C,5C),(1E,2A ( 3A ( 4C,5D),(1E ) 2A ) 3A,4D,5A),(1E ) 2A,3A,4D,5B),(1E,2A > 
3A,4D,5C),(1E,2A,3A,4D,5D),(1E,2A,3B > 4A,5A),(1E,2A,3B,4A,5B),(1E,2A3B,4A > 5C), 
(1E,2A,3B,4A,5D),(1E > 2A3B,4B > 5A),(1E,2A,3B ) 4B,5B),(1E,2A,3B,4B,5C) ) (1E,2A,3B ) 
4B ( 5D),(lE,2A,3B,4C ) 5A),(lE,2A ) 3B i 4C,5B) ) (lE,2A,3B,4C,5C),(lE,2A,3B,4C,5D),(lE, 

25 2A3B > 4D,5A) > (1E I 2A ) 3B,4D > 5B) ) (1E,2A ) 3B,4D ) 5C),(1E,2A ( 3B > 4D,5D) ) (1E,2A,3C,4A 
5A),(1E ( 2A,3C,4A > 5B) ( (1E ) 2A,3C > 4A,5C),(1E,2A,3C 1 4A,5D) ) (1E,2A,3C,4B,5A),(1E,2 
A ) 3C,4B ) 5B) ) (1E ) 2A,3C,4B,5C),(1E > 2A,3C,4B > 5D),(1E > 2A,3C,4C,5A),(1E,2A,3C,4C,5 
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B),(1E,2A ) 3C,4C,5C),(1E > 2A,3C,4C,5D),(1E,2A,3C,4D,5A),(1E,2A,3C,4D,5B),(1E ) 2A, 
3C > 4D ) 5C) ) (1E,2A,3C ) 4D,5D),(1E,2A,3D,4A,5A),(1E,2A,3D,4A,5B) > (1E ) 2A > 3D,4A ) 5C), 
(1E,2A,3D ) 4A,5D),(1E,2A,3D,4B,5A),(1E,2A,3D,4B ) 5B),(1E,2A > 3D,4B,5C) > (1E,2A > 3D, 
4B J 5D),(1E ) 2A > 3D,4C,5A) ( (1E ) 2A,3D 1 4C ) 5B),(1E,2A,3D,4C ) 5C),(1E > 2A,3D,4C,5D),(1 
5 E 1 2A,3D,4D,5A),(1E ) 2A,3D ( 4D,5B),(1E,2A,3D,4D,5C),(1E,2A,3D ) 4D,5D),(1E,2A,3E,4 

A, 5A) ) (1E,2A,3E,4A ) 5B),(1E,2A ) 3E,4A,5C) > (1E,2A,3E,4A,5D) ) (1E,2A,3E,4B ) 5A) ) (1E, 
2A ) 3E,4B,5B),(1E,2A,3E,4B,5C),(1E,2A3E,4B ) 5D),(1E,2A,3E ) 4C > 5A),(1E,2A,3E J 4C,5 

B) ,(1E,2A3E,4C,5C),(1E,2A3E,4C ) 5D),(1E,2A ) 3E,4D,5A),(1E,2A,3E,4D,5B),(1E,2A, 
3E > 4D ) 5C),(1E,2A,3E,4D,5D),(1E,2A ) 3F,4A,5A),(1E,2A ) 3F,4A ) 5B) ) (1E ) 2A3F 1 4A,5C),( 

10 1E,2A,3F > 4A,5D) > (1E ) 2A J 3F,4B ) 5A),(1E,2A,3F ) 4B ) 5B),(1E ) 2A3F,4B,5C) > (1E > 2A,3F,4 

B, 5D),(1E,2A,3F,4C,5A),(1E,2A,3F ) 4C,5B) ) (1E,2A ) 3F ) 4C,5C),(1E,2A,3F,4C ) 5D) > (1E,2 
A ) 3F,4D,5A) ) (1E ) 2A ) 3F,4D ) 5B),(1E,2A,3F ( 4D,5C),(1E,2A 1 3F I 4D,5D),(1E,2B,3A ) 4A ) 5 
A),(1E ) 2B,3A,4A,5B),(1E ) 2B,3A,4A ) 5C) > (1E,2B,3A,4A > 5D),(1E,2B,3A,4B > 5A),(1E ) 2B ) 
3A,4B ) 5B) > (1E,2B,3A,4B > 5C),(1E J 2B ) 3A ) 4B J 5D),(1E ) 2B,3A,4C ) 5A) ) (1E,2B,3A,4C J 5B) > 

15 (1E,2B,3A ) 4C,5C),(1E,2B,3A,4C,5D),(1E > 2B,3A,4D,5A) J (1E,2B,3A,4D,5B),(1E,2B,3A ) 
4D,5C),(1E ) 2B,3A > 4D ) 5D),(1E,2B,3B,4A ) 5A),(1E,2B,3B > 4A,5B),(1E,2B ) 3B,4A,5C),(1E, 
2B,3B,4A ) 5D),(1E,2B ) 3B ) 4B J 5A),(1E ) 2B,3B,4B,5B),(1E,2B,3B,4B,5C),(1E ) 2B ) 3B ) 4B,5 
D) ) (1E ) 2B ) 3B,4C > 5A),(1E,2B,3B,4C,5B),(1E,2B > 3B ) 4C,5C),(1E,2B ) 3B > 4C ( 5D),(1E,2B ( 3 
B,4D ) 5A),(1E,2B,3B,4D,5B) > (1E,2B ) 3B > 4D,5C) ) (1E,2B,3B,4D,5D),(1E,2B,3C,4A,5A),( 

20 1E,2B ) 3C,4A,5B) ) (1E J 2B,3C,4A,5C),(1E,2B,3C,4A,5D) > (1E > 2B,3C,4B,5A),(1E,2B,3C,4 
B,5B),(1E ) 2B,3C,4B,5C),(1E,2B,3C,4B,5D),(1E ) 2B ( 3C,4C,5A),(1E ) 2B,3C,4C,5B),(1E,2 
B,3C,4C > 5C),(1E,2B ) 3C,4C,5D),(1E,2B,3C > 4D,5A) ) (1E,2B ) 3C,4D > 5B),(1E,2B ) 3C ) 4D,5 

C) > (1E > 2B,3C,4D,5D) ) (1E,2B,3D I 4A ) 5A) 1 (1E,2B,3D ) 4A,5B),(1E,2B,3D,4A,5C),(1E ) 2B ) 
3D,4A,5D),(1E,2B,3D > 4B,5A) ) (1E,2B,3D > 4B,5B),(1E,2B,3D,4B,5C),(1E,2B,3D,4B,5D), 

25 (lE,2B,3D,4C,5A),(lE,2B ) 3D,4C,5B),(lE,2B,3D,4C,5q ) (lE,2B > 3D,4C,5D),(lE,2B,3D J 
4D,5A) ) (1E,2B > 3D,4D,5B) > (1E,2B,3D ) 4D,5C),(1E,2B > 3D,4D,5D),(1E ) 2B ) 3E,4A,5A) > (1E > 
2B > 3E,4A,5B),(1E,2B ) 3E,4A ) 5C),(1E,2B,3E I 4A ) 5D) ( (1E > 2B,3E > 4B ) 5A),(1E,2B,3E,4B,5 
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B) ,(1E,2B,3E,4B,5C),(1E > 2B,3E,4B,5D) ) (1E,2B ) 3E ) 4C,5A) > (1E,2B,3E,4C ) 5B) > (1E,2B,3 
E,4C,5C),(1E,2B,3E,4C > 5D),(1E,2B ) 3E,4D > 5A) ) (1E,2B > 3E,4D,5B),(1E,2B,3E,4D,5C),(1 
E I 2B,3E ) 4D,5D),(1E ) 2B,3F,4A ) 5A) ) (1E,2B,3F ) 4A,5B),(1E J 2B,3F,4A ) 5C) ) (1E,2B,3F > 4A, 
5D) ) (1E ) 2B,3F ) 4B,5A),(1E,2B,3F,4B,5B) ) (1E ) 2B,3F,4B,5C),(1E ) 2B ) 3F,4B ) 5D),(1E,2B, 

5 3F,4C,5A),(1E ) 2B,3F,4C ) 5B),(1E,2B,3F ) 4C > 5C) ) (1E,2B,3F,4C ) 5D),(1E > 2B,3F,4D,5A) > ( 
1E ) 2B,3F ) 4D > 5B),(1E,2B,3F,4D,5C),(1E,2B,3F > 4D,5D),(1E,2C,3A > 4A,5A),(1E,2C,3A > 4 

A ) 5B),(1E > 2C ) 3A,4A,5C),(1E,2C,3A,4A ) 5D),(1E,2C,3A > 4B ( 5A),(1E,2C ) 3A,4B,5B),(1E, 
2C,3A > 4B,5C),(1E > 2C,3A > 4B ) 5D) > (1E,2C ) 3A,4C,5A),(1E ) 2C,3A,4C,5B),(1E ( 2C ) 3A J 4C ) 5 

C) ) (1E,2C ) 3A,4C,5D),(1E ) 2C,3A,4D,5A),(1E,2C,3A,4D,5B),(1E,2C,3A,4D,5C),(1E,2C ( 
10 3A,4D,5D),(1E J 2C,3B,4A 9 5A),(1E,2C,3B,4A,5B),(1E,2C,3B,4A,5C) ) (1E,2C,3B,4A,5D), 

(1E,2C J 3B,4B ) 5A) I (1E,2C,3B,4B,5B),(1E,2C,3B,4B ) 5C),(1E,2C ) 3B > 4B,5D) > (1E,2C ) 3B, 

4C > 5A) ) (1E > 2C > 3B,4C,5B) > (1E > 2C,3B,4C ) 5C),(1E > 2C ) 3B ( 4C,5D),(1E,2C,3B ( 4D,5A) ) (1E, 

2C,3B,4D,5B) > (1E,2C,3B,4D,5C) > (1E J 2C J 3B,4D J 5D),(1E,2C,3C ) 4A,5A),(1E,2C ) 3C > 4A,5 

B) > (1E,2C ) 3C ) 4A,5C),(1E,2C,3C,4A ) 5D) ) (1E,2C,3C,4B,5A),(1E,2C,3C,4B,5B),(1E,2C > 3 
15 C ) 4B,5C) ) (1E,2C ) 3C,4B,5D),(1E,2C,3C,4C > 5A) ) (1E ) 2C,3C,4C,5B),(1E > 2C ) 3C,4C ) 5C) ) (1 

E ) 2C,3C,4C,5D),(1E ) 2C,3C J 4D ) 5A),(1E,2C,3C > 4D,5B),(1E > 2C J 3C,4D,5C) > (1E > 2C > 3C,4 
D,5D),(1E,2C,3D,4A,5A),(1E,2C,3D ) 4A,5B),(1E,2C,3D,4A > 5C),(1E,2C,3D,4A,5D),(1E, 
2C ) 3D,4B,5A) ) (1E ) 2C,3D,4B ) 5B),(1E ) 2C,3D,4B,5C) ) (1E,2C,3D,4B,5D),(1E ) 2C,3D,4C,5 
A),(1E > 2C J 3D,4C,5B),(1E ) 2C,3D,4C ) 5C) ) (1E,2C,3D ) 4C,5D),(1E ) 2C,3D ) 4D ) 5A),(1E,2C > 
20 3D,4D,5B),(1E ) 2C,3D,4D,5C),(1E,2C,3D ) 4D > 5D),(1E ) 2C ) 3E,4A,5A),(1E,2C > 3E,4A,5B), 
(lE ) 2C,3E,4A,5q ) (lE,2C,3E,4A,5D),(lE ) 2C,3E,4B,5A),(lE,2C ( 3E > 4B,5B),(lE,2C,3E,4 
B,5C),(1E,2C > 3E,4B,5D),(1E,2C,3E,4C,5A),(1E ) 2C ( 3E,4C ) 5B),(1E,2C,3E,4C J 5C) ( (1E,2 

C ) 3E,4C,5D) ) (1E,2C,3E,4D ( 5A),(1E ) 2C,3E,4D,5B),(1E,2C,3E,4D,5C),(1E ) 2C,3E,4D,5D 
) ) (1E > 2C ) 3F,4A,5A) ) (1E ) 2C,3F,4A ) 5B),(1E,2C > 3F J 4A,5C),(1E,2C,3F,4A,5D) > (1E,2C,3F, 

25 4B,5A),(1E > 2C ) 3F,4B,5B),(1E,2C,3F,4B,5C),(1E,2C,3F,4B,5D) > (1E,2C,3F,4C > 5A),(1E ) 
2C ) 3F,4C > 5B) ) (1E,2C > 3F ) 4C,5C),(1E,2C,3F,4C ) 5D),(1E,2C ( 3F,4D,5A),(1E ) 2C,3F > 4D,5B 
),(1E,2C > 3F,4D,5C),(1E > 2C,3F,4D ) 5D),(1E I 2D,3A,4A,5A) 1 (1E > 2D,3A,4A,5B),(1E,2D,3 
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A ) 4A > 5C) ( (1E,2D,3A,4A,5D) ) (1E,2D,3A ) 4B,5A),(1E,2D,3A,4B,5B),(1E,2D,3A,4B,5C) ) ( 
1E,2D,3A,4B,5D),(1E,2D,3A ) 4C I 5A),(1E ) 2D,3A > 4C,5B) > (1E,2D,3A > 4C,5C),(1E ) 2D,3A, 
4C,5D) ) (1E,2D,3A,4D > 5A),(1E,2D,3A,4D ) 5B) ) (1E > 2D ( 3A,4D,5C),(1E ) 2D,3A,4D,5D) ) (1 
E,2D,3B ) 4A,5A),(1E,2D,3B,4A,5B),(1E,2D,3B ) 4A,5C),(1E > 2D,3B,4A ) 5D) ) (1E,2D,3B ) 4 
5 B 1 5A),(1E,2D,3B,4B,5B) ) (1E,2D,3B,4B ) 5C),(1E,2D ) 3B ) 4B,5D) ) (1E,2D,3B,4C,5A),(1E > 
2.D,3B,4C,5B) ) (1E,2D > 3B,4C,5C),(1E ) 2D,3B,4C ) 5D),(1E,2D,3B,4D,5A),(1E,2D,3B,4D ) 
5B),(1E,2D,3B ) 4D,5C),(1E,2D,3B,4D,5D),(1E ) 2D > 3C ) 4A,5A),(1E,2D,3C,4A5B),(1E ( 2 
D,3C ( 4A,5C),(1E,2D,3C > 4A,5D) > (1E,2D,3C,4B,5A),(1E,2D,3C,4B J 5B) ) (1E,2D,3C,4B,5 
C) > (1E,2D,3C > 4B > 5D) > (1E,2D ) 3C,4C > 5A) J (1E,2D,3C,4C,5B),(1E ) 2D,3C,4C ) 5C),(1E,2D, 
10 3C,4C,5D),(1E,2D,3C,4D,5A),(1E,2D,3C ) 4D,5B),(1E ) 2D ) 3C,4D,5C),(1E,2D,3C > 4D,5D), 
(1E,2D,3D > 4A > 5A),(1E,2D,3D,4A,5B) > (1E,2D ) 3D,4A ) 5C),(1E,2D,3D > 4A,5D),(1E,2D ) 3D > 
4B,5A) ) (1E,2D,3D ) 4B,5B) ) (1E,2D,3D > 4B ) 5C),(1E,2D,3D,4B,5D),(1E,2D,3D,4C,5A),(1 
B,2D,3D,4C,5B),(lE,2D,3D,4C,5C),(lB,2D,3D,4C5D),(lE,2D,3D,4D,5A),(lB,2D,3D f 4 

D, 5B),(1E,2D ) 3D,4D,5C),(1E ) 2D,3D,4D ) 5D),(1E,2D > 3E ) 4A ) 5A),(1E,2D I 3E,4A,5B),(1E, 
15 2D,3E,4A,5C),(1E,2D ) 3E,4A ) 5D),(1E,2D,3E,4B,5A) ) (1E > 2D,3E ) 4B,5B),(1E ) 2D ) 3E,4B ) 5 

C) ,(1E,2D,3E,4B,5D),(1E,2D > 3E,4C,5A),(1E,2D,3E,4C > 5B),(1E ) 2D,3E,4C,5C),(1E,2D,3 

E, 4C,5D),(1E ) 2D,3E ) 4D,5A),(1E,2D ) 3E,4D,5B) ) (1E,2D,3E ) 4D,5C),(1E > 2D,3E,4D,5D),( 
lE,2D,3F,4A,5A),(lE,2D,3F,4A,5B),(lE,2D,3F,4A,5C) > (lE,2D,3F,4A,5D),(lE,2D f 3F > 4 

B, 5A),(1E,2D ) 3F,4B ) 5B),(1E ) 2D,3F,4B,5C),(1E > 2D,3F,4B,5D) ) (1E,2D,3F,4C,5A) ) (1E,2 
20 D ) 3F,4C,5B),(1E,2D,3F ) 4C,5C),(1E ) 2D,3F,4C,5D) > (1E,2D,3F,4D,5A) ) (1E,2D,3F > 4D,5B 

) > (1E,2D,3F,4D ) 5C),(1E,2D,3F,4D,5D),(1E,2E ) 3A,4A,5A) > (1E ) 2E,3A,4A,5B),(1E,2E,3A, 

4A,5C),(1E,2E,3A J 4A ) 5D),(1E,2E,3A,4B,5A),(1E,2E,3A,4B,5B) > (1E > 2E,3A,4B,5C),(1E, 

2E ) 3A,4B ) 5D),(1E,2E,3A,4C,5A),(1E ) 2E,3A,4C ) 5B),(1E,2E,3A > 4C,5C),(1E,2E,3A,4C,5 

D) ) (1E,2E,3A ) 4D,5A) > (1E,2E J 3A,4D,5B) ) (1E,2E,3A ) 4D,5C),(1E,2E,3A,4D,5D),(1E > 2E, 
25 3B,4A,5A),(1E,2E,3B > 4A,5B),(1E,2E,3B,4A,5C) > (1E ) 2E,3B,4A ) 5D),(1E,2E,3B,4B,5A),( 

1E,2E,3B ) 4B ) 5B),(1E,2E > 3B,4B ( 5C),(1E,2E,3B,4B,5D),(1E J 2E,3B,4C,5A),(1E,2E ) 3B,4 

C, 5B),(1E,2E,3B > 4C,5C),(1E,2E,3B ) 4C,5D) > (1E,2E,3B,4D,5A),(1E,2E > 3B,4D,5B),(1E,2 
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E ) 3B ) 4D,5C),(1E,2E,3B > 4D ) 5D),(1E,2E,3C,4A,5A) ) (1E,2E > 3C,4A,5B) ) (1E,2E,3C,4A,5C 
) ) (1E,2E,3C ) 4A,5D) > (1E > 2E,3C,4B,5A) ) (1E > 2E > 3C > 4B,5B),(1E,2E,3C > 4B,5C) ( (1E,2E,3C ) 
4B ) 5D),(1E,2E,3C ) 4C ) 5A),(1E,2E ) 3C,4C,5B) ) (1E,2E,3C,4C,5C),(1E,2E > 3C,4C,5D) > (1E, 
2E ) 3C,4D,5A),(1E,2E ) 3C,4D,5B),(1E,2E,3C,4D > 5C),(1E,2E,3C,4D ) 5D),(1E ) 2E,3D,4A ) 5 
5 A),(1E,2E,3D,4A ) 5B),(1E,2E,3D,4A,5C),(1E ) 2E,3D,4A,5D) ) (1E,2E,3D ) 4B,5A) > (1E,2E, 
3D,4B ) 5B),(1E,2E,3D,4B ) 5C),(1E ) 2E,3D ) 4B,5D),(1E,2E,3D,4C,5A) ) (1E,2E,3D,4C,5B),( 
1E,2E ) 3D,4C ) 5C) > (1E,2E > 3D,4C,5D) > (1E,2E ) 3D,4D,5A),(1E,2E,3D ) 4D ) 5B),(1E,2E ) 3D,4 
D ) 5C),(1E,2E ) 3D,4D,5D),(1E ) 2E ) 3E,4A,5A),(1E,2E,3E,4A,5B),(1E,2E,3E,4A,5C),(1E,2 
E > 3E > 4A ) 5D) ) (1E J 2E > 3E ) 4B,5A) > (1E,2E ) 3E,4B > 5B),(1E,2E,3E ) 4B,5C),(1E,2E,3E,4B,5D) > 

10 (1E,2E ) 3E,4C,5A),(1E ) 2E,3E,4C ) 5B),(1E,2E,3E,4C,5C) ( (1E,2E,3E,4C,5D),(1E,2E,3E,4 
D ) 5A) ) (1E,2E,3E,4D,5B),(1E,2E ) 3E,4D,5C) ) (1E ) 2E I 3E,4D,5D),(1E ) 2E,3F,4A ) 5A),(1E,2 
E > 3F,4A ) 5B) > (1E,2E,3F ) 4A,5C),(1E,2E,3F,4A > 5D),(1E,2E,3F,4B,5A),(1E,2E,3F,4B > 5B) > 
(1E,2E,3F,4B,5C) ) (1E,2E,3F ( 4B,5D),(1E,2E,3F,4C,5A) ) (1E,2E,3F,4C ) 5B),(1E > 2E,3F,4C > 
5C),(1E,2E,3F,4C ) 5D),(1E,2E > 3F,4D,5A) > (1E J 2E ) 3F,4D,5B),(1E ) 2E,3F,4D,5C) J (1E,2E,3 

15 F.4D.5D) 

ft £ ^ (R 1 ,R 2 ,R 3 ,R 4 ,R 5 )=(lA,2A,3A,4A,5A)(i N R'^lAtfe^ R 2 A S 2 AT'li 
»3 N R 3 #3At$t)v R 4 #4A-T?fc»K R 5 # 5 AT-& 3fb£t>£gtfc-r<, ffl 

20 E^^J 

( 1 ) DNAISOM 
77->tA77/l'7^7ti:J; ft fc&T©#D NAS, KTE l\ v 7 7 

25 : lOOmM KC1, IraM EDTA, lOmM Tris-ttK (pH 7.6)) \Z ®B$ 

CcfcDs SMDNA^M (2pmol/|*l) Y DNA»*(5pmol/|*l)*«|il 
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5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

5 Y DNA|3?!J) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 

3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) m* ( i c 5 oft) vm%. 

Streptavidin (Vector Laboratories #IS!)£0.1M|$I?,'ty:77— Wi (£flfi£ : 90mM 
10 Na 2 COj, lOmM NaHCOj ) KigfrU 40// g/ral £ h tc o d©j§$ s £ SOjUl 

*j Y ( NUNC#§0 ®^x;i/{Cin^., 4°CT--&#gx IRJt£#£>o 

&£&'?:c;i/£yy^Ay:77- : 13.7mM NaCl, 0.27niM KC1, 0.43raM 

Na 2 HP0 4 , 0.14mM KH^O,) H 2 0^^^. 1 % X * A $ ^ * £ ^fc 'J >^^" S> 7 
y- 300//l£flQ;U 3 O^^^d y*>^Ufc» $ e> U >®'i v 

15 7 7--? 2 0i$fc#^ SIDNAM (2pmol/|Al) 50 M 1 fciO £ x ^® Tx H 
T! 30 &IHIR*£*;fc3U U 77-t 2 Els 1 Hi*** U 

»C±B*ST«8bfc#!7xMC % /t}»77- (fflfig : 150mM MOPS (pH7.2), 
75mM MnCl 2 , 50mM 2-mercaptoethanol, 25% glycerol, 500 p. g/ml bovine serum 
20 albumin -fraction V) 12 JUL 9 — f V Y DNA (5pmol/M.l) 1 Ul & .fctf^®* 32 // 
A»6W«bfcSJ«»«t4 5 Atl ^in^fco * 6C#">x;Hc|ft»fli^<0 DMSO 
§«6^l4in^s ;P^T^ 7'3> ha-;i/(pc)fc UTC^i^Ctt, dmso6/z 
i*iinilft. Oopmoi) 9>ul$jn^s A<ffl£b&. 

^^t 1 ^ 73 > h n-;i/ (NC) i: UO^xjl/Ctt (ifclfiB : 20mMMOPS 

25 (pH7.2), 400mM potassium glutamete, ImM EDTA, 0.1% NP-40, 20% glycerol, IraM 
DTT, 4M urea) 9 JU 1 & j}Q Z-tz o 

&7V-Y* 30 «CT* 1 B#fS-f Y'&s SjS^SjtTx 'JVt;ty7 
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7-T2 Hl^^l/feo &.X.T)\s1l »J 7 **7 7*— tf«Wt I, fcffcy 
fctffc (tyy Fab 7 7 7*^ > h : U £ 100 /z lftliU 30 °CT? 

1 WflBIS-&**fcax 0.05 % Tween20 ^tfStt U >R/* V 7 7 — t 2 Hk U >R 

5 7— : lOmM z'^— h O 7 7 x- h (Vector Laboratories 

5mM MgCl 2> lOOmMNaCl, lOOmM Tris-*I®(pH 9.5)) $150 >U liD^.T 30 'Cf 2 
B#H3£/fc£-t*\ lNNaOH&MSO // 1 *ta*.£J&*±»fc«U & 7 ^©iKftjg 
(OD405nm) *«JgU ttT©tt#5$K:tiE^M**#«>fc. 
(%) =100[l-{(Cabs.-NCabs.)/(PCabs.-NCabs.)}] 
10 C abs. ; flS^0»7x;i/CDIR^S 
NC abs. : NCCDIS^S 
PC abs. : PCdRftK 

■T*to*IB** 50 2 j&©$Ug£*HNt\ xyag/ml 0i&gtEE§¥ 

15 X y/xg/ml ©mgT-PIg^ Y %£ ^ft^ft^f IC 50 (^g/ml) = x-{(X- 
50)(x-y)/(X-Y)} £ & 6 „ 

M*5 o%t*a^-f (i c 6 o ) ftwstst, f§*©<bi§r 

• No. ttHIS^J©<b-grt»N o. $r^-To 
(* 1 ) 



No. 


IC 50 (|Ag/ml) 


I-l 


0.540 


1-6 


0.444 


1-20 


0.760 


1-27 


0.190 


1-35 


0.240 


1-37 


0.550 


1-63 


0.420 


1-65 


0.11 


1-67 


0.22 



20 
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5 

1-sci:*itia-*-s*©-cttftv%, rfg^gg^j froggy:, *%Q34b£ttK * 

mnm i ) 

(mg/^7-b;i/) 



15 2 5 0 

x>7"> (KM) 2 0 0 
^r7'J>i?ni'^A 1 0 

£tf 4 6 0 m g 

mmm 2 ) 



20 ttJBttTS3©J3S«-*ffl^T«»"f S : 



mm 

(mg/e) 
*Stt$# 2 5 0 

■fe^D-* (ft£A) 4 0 0 

25 -»{b*-f* (ta-A) 1 0 

^f7'J>g 5 

£fh 6 6 5 mg 
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{mm 3) 

i§ 

5 m&f&ft 0.25 

x.9 J-N 2 5.75 

7D^7>h22 DD^7i^D^>) 7 4. 0 0 

£ff 10 0.00 

*S&J5fc#i:x* y Z<Dm&%S*7'u^7> h 2 2 CD -SBC to* > 

iS44fifc#6 Omgfc^tf&am&CDcfc^Mf S : 



Wx&Wuft 60mg 

15 7 r >r> 4 5 mg 

^Utt-fe^n-;* 3 5mg 

jRUK^CnUKV (AiflOXliK) 4mg 

th^A*;^^i'^f;i'T>7> 4. 5mg 

^T7'J>|v^^i")i» 0. 5mg 

20 r&5 1 mg 

£ff 1 5 0 mg 



^.tm-^L. ov%T-?Ii!r$j£N o . 14^-r>iU. S. £ U f3 ill" 0 
25 5 £ LTff fc^fefc 5 0 6 C-e^^bTN O . 18^>r>aU. S. Ai^Cit. 
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Ufcfts fftHirejEttUTfcM 1 5 0mg®tt*U*ff*« 
(HftlffS) 

8 0mg 

5 x> 7*> 59mg 

IMSatt-fe^o-^ 59mg 

7'J & 2 mg 

2 0 0 mg 

7 S >7'>^ Hs/na-a, iJ:W?7'J>| , ?i'*J/!>i l tS^U 
10 No. 4 5^r>aU. S. ©^»^VMciiUTfilg4fv5 L >*7--fe;i/t 2 0 0 m 

(SM«I6) 

tSttfiSfl- 2 2 5mg 

15 enjira^ u * u h 2 0 0 0 mg 

6tt 2 2 2 5 mg 

«ttl##£No. 60^r>iU. S. 0.S,*VM£»U tb b * b»^Sl* 
HfcflIIM/T»IP**ftiS«lJiBI6»yy-b 'J K£l!S1-3o ov%tfd 
2 goSfcAft-c^iPt So 

20 («»J«7) 

5 0mg 

^ H U ■> A*;i/#df-i/^ f-;n»;i/n— ^ 5 0mg 

S'Dj/r 1.25ml 
25 SlffSi 0. 10ml 

q. v. 

em q. v. 
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mWkZtoz.GMt 5 ml 

(SUSI^ 8 ) 

lOOmg 

fammsnmyv-b v y iooomi 
tit, x^xf0Sintat^5, 
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1 . £ (I) : 



Y 




10 R A &5&: 





15 ti^S) T^n§St&!) 

A3g> B3gX«R A ©£i>£ < bb—oW, £ : - Z 1 - Z 2 - Z 3 - R 1 (5£i*U Z 

286 



WO 02/070486 



PCT/JP02/01778 



m&£tlX^Xb&K7JMr-l'>s ~CH (OH) - % -S-, -SO-> - 
S0 2 -, - S0 2 NR 2 -, -NE ! S0 2 -« - 0 -NR 2 -, -NR 2 CO 
- N - CONR 2 -, -C ( = 0) -O-s -O-C ( = 0) -Xli-CO-iR 
2 ttzk^s ff&£ftTV^& «fc^7;i/*;K m&£hx^x%<i:^7)i>r-)is ft 
5 &£ftT^T$<^:P y-Jl/X&ff&^ftT^T&Ja^^DT U-;i/; R Miff 

&£ftt^-t* <fcv^y-;K ff&£n-cv>T& e fc^'\'rD:py-;K ff&£ft 

A3IL B3iX&R A #\ ±IBS: : -Z 1 -Z 2 -Z 3 -R 1 ZK ZK Z 3 

io sifr nmmt®mm)xm$n%&X'wm$tix^ztiLW&<!?\-(DtiLWx< 1 ~ 6 



(5£#> R B ' fit Kn*>>Xtt7;i/:3 <?> Z 2 ' tty^l/ >JL\t7)]/ir 

-^yt-fe^)^ R 1 ' ttg^^tir^T * cfc^y y -wiiii^ftt^t * iVN 

'J >SV5-7i-M-7-lrf;H-t h* D *y y > £ Rft < o 
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$>h\ 7?^A vt-*jJs isTSs -iv*s7Js *>i/*rK ti^nt^ 
T;i/=¥;i/*;i/5^-;i/3i-^^> t^y;, ^;i/*y>\ g&£ft-c^ 

fD77j^;K msftt^Tt ( fcVN7U-;i/3|-^S/ > g&£tiTVN-c<fe> «fc^ 
ArD7'j-iW^i/, g&£ftT^T&<fc^7y-;i/?-;^ m$nt^r* 
ja^^oT" y g&£ftT^T* J;^:P7;i/*;i/;fr^>> g&£*iT 
4) J;uatD75;^;W^'>s lisnt^t * «t 1^7 g 

'>7;i/^;w g&£nT^T$ ( kv^7 ; D:Fy-;i/;r*:y7;u3r;K g&£*iT 
T £ v> 7 y — JvnrTJVZ-frs fH$nt^t*J;^A.Tn7'j-;i/5 : ^7 

D7'J -;]/;* g&£ftT * ct^T^^^^^^^^^S^g^^ 
20 3 . 




25 4 . 
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% O 





#-4 







XI* W 
H 



YStfRM*»:R©«H$B lmtmmm) -ess* tis* ©•£**»*©« 
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S : -Z »-Z»-Z»-R l Z 1 , Z\ Z 3 MR 1 i*flt$0t6H£ 1 91 

5 sttxtt*ft&©»*MD*. 



(5*«t»s Z 4 N Z*\ Z 9 N YStf R A ttH:fcCDSSBii lJJUHfttt) #5S : 



10 (5S*x Y;KtfR A &lf#©S&ffl8i l^HEII ; Z 7 tt»*«?s ©&^J!^^^ - 
CH = CH-XttNH)"C^*n**©-Cft*»*©t6H!l43@E«<0'fb'&«!j(A 
*U B3iXl;*R A 0^-f ftfrfciu H#©$SB$g l«m«U 3 : - Z »- Z 2 - Z 3 
— R 1 (5£>K Z 1 ^ Z 2 , Z'StfR^HTsRalSH* -C^£ft£. 



5 . 
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79Ys *s7Ss *))/l>7Ys W&ZtlZ^T * «fc 1^ £ ;W1 * ^ ;K 7)^77* 

g&£ftT^T&«k^:7y-;w g&^nr^T & j;^^fD7 y — ;w § 
»*nr^r fcj^^n-y-^ g&£ftT^r& .t^rvJi/^K g&£ 

**>n gi^F^ltv^t^)J;v^'^fD77^^^;^t^^/^ w&Zhx^x <b J;v^7' 

10 ^^'J-i^^f^T^^K B&£ftT^T Ul^f D7'J-;Vt*i/7^ 

*;K gm£ftT^T&cU^y-;]/3 L :fr:7;i/3r;i/s tft^ftt^T « J;^^ 

t^fei^ATD7 l J — g&£ftt v\t t> j^T^i/^;*;!/ 

* - ;i/ 31 fct S & £ ft r t * J: ^ ^ =r n 7 7 ;i/ * ;u ^ ;w * ;i/ -e & 5 if * © gg m 
15 ni9i~»5^©^-rn*tB«©fl3^«jN wd^?^ ^n^®ii± 

7-;i/3^> N hKn**A g&£ftT v>T* frV -frs g&£n 

"C V* "C & «fc 7 ' y •> 5/7A gj&£ tl"t l^T & <fc v> # -'W^'f ;k g&£ft-t 

20 v>T*J;^TU-^n g&£ftT^T fciv^xnT' y g&$*iT or 4> 

jii^x d-^-t g&^ftTVNrfc^T^i/^i/^g&^ft-tv^*),}; 

8 . 5$ : - Z 1 -Z 2 -Z 3 -R 1 T"f ^nSS^S i-Z'-Z^Z^R 

25 1 z 1 tt#ie^xtt7 , ;i/*v> ; z 3 ii#^ ; z 2 ttg&;*ft-c^-c&<fc 

^^l/^t^ -S-Xtt-O- ; R 1 ttg&£ tlT^T <fc V> 7* 

y-;i/> g&£tiTVNTfccU^^n7y-;i/;x&g&£ftT^T&«fcv^* d 
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9. R A #5$: 




5 cmzm*(Dmwwii-%hmnm) x-mztizmn&zmxcDmmm i 

10. caLt®»^***sjK*fc»»r*-*©w?;^ mmtz- 

10 M??%Sflft*CDflGHg9g(lBftcD4b&1lK toroF?*^ *ne>©S¥ig± 

$ n 5 &x » * n e> cd &$*ot>, 

11. C3g±©^£¥£tt5ji?£i$&-r3-£©m^#s mmtz- 
15 ii$<z>f6E!£i ogMofls&ttK ^ornK?^, ^ne»©s^±fF^^n 

12. 5$ : 




(a*, est fan* ©us an lmtmmm) : 

20 
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tifr\t, **©flBH*i«n«u -z»-z , -z»-r 1 (5£*> z*> z 2 , 

13. CSi#;i$ : -Z l -Z 2 -Z 3 -R» (it*, Z 1 , Z 2 , Z'RVB 1 

ttH^©ieH^ m«:n««) ^w*ft*£^«t*£ftfciii#©i8HSR9a~ss 
io *ttxtt**ie>©8a*i'i&. 

1 4 . R A #5£ : 




Jg l^~^8^0V>fti^tC|3«©^^t> (AS, B3»XttR B ©^'rflA»tt% a 
15 #0$Sfflfg 181 AMU 3 : -Z *-Z 2 - Z 3 -R 1 Z 1 , Z 2 , Z 3 ^t>'R 

J&3SS¥ A & 6 £ ti £ BJ&£ tiT T & <fc V 1 * ) n tornH?y^ *ft 
20 TfcJ:^T^> fiifcsftT^TtJiv^ynry— ;i,xttBifc3ivc^'t* «fc 
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frttx H $©$EHI^ 1 f^lti-, « : -Z 1 -Z»-Z 3 -R 1 (5S^ Z 1 , Z 2 , 

z 3 £VRMiif#©s&fflli? lafcMtt) •c^^tis^r-gm^nT* o> 

16. R^S-.-Z'-Z'-Z'-R 1 Z l , Z 2 , Z'StfR 1 

1 5 ^gBSio-fb'&^j. *©rnK9»^» *fte>©S¥2g±if!g£ft5JSx«*ft 
&©*«&»». 

10 17. AiXSBi^S : -Z 1 -Z 2 -Z 3 -R 1 Z *, Z 2 , Z 3 

aVR l tt»*©«HJB lEfcH««)***ft3»T!a8lSftfc»*©«H8 1 

g 3 ft 5 JfiX * ft e> © £&*D 4H. 
18. * : 



(x&*> R B tt7jcmXttfimSPA^?)jl^3fti.St-fe Ds Z 8 tt=C (-R 5 ) 
-Xtt = N--C&Ds R 3 ~R 6 ©'J>& < fcfc VN-fft^-ott, &:-Z l -Z* 
-Z 3 -R 1 (a*, Z 1 , Z 2 , Z 3 &tfRMiIif#©$5HII! lafclQfttt) T-tjs 
^nsStSD, »Dtt^ *JilXf*g&gl*Afre>®SR£ft£g-C&5o ) -cs* 
20 3ftsBr:R©ieHil$lJHB«®<b£*k t©7DF5y^ *ft&©»ai±M 
£ft£&X!;*-£fte>©&&*a$lo 

19. R B #t h*D^i/, 7;i/3^r>>> E&S ftT T £ V> 7 5 A 
nlM£;w Ara7U-;vxii7V-;i/tS0> Z 6 #=C (-R 5 ) -tfet), 
R«-R60'J>&< fc*^rft*»-o4HS : ~Z 1 -Z 2 -Z 3 -R 1 Z 1 



15 




WO 02/070486 



PCT/JP02/01778 



-c^T*J:^7y— ;i/ (g&Si: bTfcfcs 7;i/*;i/> ad^^, yji/n*^, 

2 0. iS : 
R 7 O OH 



(it*> R B fcJu 7'J-;k ^xn;7"J-;K >>^d7;^;k >>^d7j^-^ 
10 Xtt^xniM *;i/Tffc D, Z 6 fc*=C (-R 5 ) -Xte = N-T!&tK R 3 ~ R 1 
°<D>J>% < ^^1"n*-Ott, 5S : -Z !-Z 2 - Z 3 -R 1 Z\ 

15 2 1. R^AraT'J-A-e^^ Z , * ! =C (-E 5 ) -t-feD, R 3 

~R 10 ®'J>&< £fc^rtlfr-o#5$ : -Z 1 -Z 2 -Z 3 -R 1 (5£f> Z'fiV 

ttrttx ADy>, 7;i/ndrS/, ;\D7;^;wAli7^F) ) 

2 2. Si : 
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D> Z 6 (*=C (-R 5 ) -Xtt = N--?& !3s Z 7 (i-N (-R 3 ) -> - S-X 
tt-0--C*t)% R 3 ~R 6 ;RtfR ll ~R 13 0£!>&< tb^ttifr—olt, 
5 -Z 1 -Z 2 -Z 3 -R 1 Z 1 , Z 2 , Z^tfRMiff^CfSIISI! 1W£:E 

s^±fF&£ h six fct * n e> © jg^tio 

23. can** i,3,4-**"9-s?7 , y-;i/-2--f **^y-^-2--f ;k * 

10 7V-^-2-'f/l', l,3,4-5 L T^T^-;i/-2--f;i/ N 1,2,44 ^7^-3-^ ;K 
§ fl'Xtt K J? >-2--f ^T* D , Z 6 #=C (-R 5 ) -Xtt 

= N--?&tK Z 7 #-N (-R 3 ) -S-X&-0-T-& ^ R 3 ~R 6 S7Jt 

r i i~r * 3 ©/>& < nrft*-o#s : -Z 1 - Z 2 - Z 3 -R' Z 

■t* j^ry-^ (i»stLti^ ap^>, 7*3*5^ j\ut 

rau ;\ny>, ;ND7^**S r J f /Xtt7S'K) Xtt 

Blft^nr^-c* J;i^>^nT;i/*;i/ (SiSJ:ittt, t;i/*;k Any>, 

DA J 7jc^, nn^>, «»£ftTV*T * «fc v^;v^r^ (lilHtlt /stiff 
> N *;i/7H^S/> t^io*^ tHn^s/, li^nt 
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T^l'T-Mlfc^ftT <fc^T ^ ^ X fcfc 7 /I/ * 7l> 5 1 # t & 3 ffjfcCDf&BSg 2 2 



R B «7j<ll3?J*§&Sf¥A^®^£ft3^;& tK Z 10 «-C (-R 1 
6 ) =Xtt-N = t?^D, R 1 4 ~R 1 *<D>J>& < £<b ^-fftfr-ofci:, 5$ : - Z 1 

io - z 2 - z 3 -r 1 z 1 , z 2 , z 3 stFR Mi it # 0 $s a si lmtmmm) 
-e7jn*tizmx<Dmm% immmofc'&vos ^^df?^, ?tie.®iii± 

25. R^tfsSi-Z^Z^Za-R 1 Z 1 ^ Z 2 S Z 3 MR' 

2 6. R 1 4 #7jc^ r;i/dr;i/x t;i/^-;k /nd^> n ad7;^;w t 

2 4^g3l8G[Mb£-$K ^ cD7*n F7s/^ ■£fte>©l!!^±i ! F^<*t'i3jSXtt-eft 
20 e>®$4Kffl*r. 

2 7. R B #h Fa*s/ N T;i/3dpi/ s g&£ft-c^-t$ J^t^s 

: -Z l -Z'-Z'-R 1 Z'MZ 3 tt#^ Z z li7;^V>s 

RMifi&SftTlATfc U-;i/ (iMiltiis T^l^K 7ND^>, r 



5 ^iiw^o 



2 4 . 



S : 
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2 8. R B #fc h* n*i/, 7)\/^**/, B&cF ftT t <t^7;^;i/ (g 

io x^bx £^7V «Jfc£ft-o**T <fcv^xn:p v-;k s/£dt;i>*;i/ 

R 14 #7jcj^ T)i*)i>, Tfttr-hs A0^> ( ;\D7;^;k 
t;i/3^->, /NDT;i/:3*$/xi;m&£ftT^Tfc^:7'^T-& t>> R 15 Stf 

R 1 8 <D^-f ft*>-0#j£ : -Z '-Z'-Z^H 1 (jS^ Z 1 SlF Z 3 ttJMte* 

15 z»tt:r;i/*i/>, r Mig&^ft-t^Tfc Ja^u (giStitii, 

25 B&£ftTVN-£ « «fcl^;*;i>:7 r*-f >>K B&£ftT^Tfc<fc 

Sfl#<Z>ISfflSg2 4 3tISI8©fti^$K ?07DF5^> * ft 6 ®aiX±tt*S 
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ft 5 m x « * ti e> © i§ & si m . 

2 9. R B 3& s t Kn*>> x t;i/3^^> n g&£ftT v>r t (g 
^Siibtfis 7;b3*^&tf/x&M£ftTor& J^rs y ) % wmzh 

R l4 A s 7k^ N :r;i/>r-;K ;\ny>, ad7;^;k 

/\DT;i/:3^>Xl;*®&£ft-tV^$ £^7 5 J T-fe D> R 15 # 
^._ z i_ Z 2_ Z 3_ R i z'MZ 3 P8^ Z'ttJ'^+l/V, R 

10 rt*i^ nn7W;W/Xtt7yF) ) t^cffiSSf t) > R*\ R 1 7 
&ShbT&> 7;i/3^^>*;i/^-;i/s r;v=r**/ N g&^ftto 

15 tltli, r^n^i/^^TjIr:;!/, jb^tf^&tf/Xfcigtk;* ft"t & £o 
;k r;i/^i/>> 7;v3*'>7;i/#ji/> 7 5M;k 7'J-;w/x^rt3 

20 -Sf!#©$£BI£2 4#8B*®4b£-4lK ?<D7Df7^, *ft & ®S![3i£±fF&£ 
ftS£Xtt*ft&0»*MD«. 

30. R B #b H d ^>>3Z.tt7;i/=2^^-ea5 D > R H MI, 7;^;k 

ADy>"CiD, R 16 »irR 18 CD^rft*-05B«a:-Z l -Z*-Z»-R l (S 

z'svz 3 a#^, z 2 «^;i/^i/>, R'iifi^nt^tuu7'j- 

25 )\f (fiStbtttv ;\uyy s y)va*i/s ^D7;i/#;i/av/X 
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5 >Tf* 2 4g(Bft®fti6«K tO^nF?^, *ft*>©§!!3i± 
10 3 2. S : 




R B ttx ^d7'J-;k '>^D7;i/*;k 5/^D7;i/^=ji/ 

Xl^fnt'fi'/l'tfe^ Z 10 (i-C (-R 16 ) = Xtt-N=TJ*!K R 1 9 
(±-0-, -C (-R 17 ) =C (-R 18 ) -ytt-CH (-R 17 ) -CH (- 
15 R 1 8 ) R 7 ~R 10 ^rjfRi4~Ri8 CD ,j > ^ < $ ^ rnfr-o«\ 5$ : 

_ z i_ Z 2_ Z 3-ri (S^ Z 1 , Z 2 > Z 3 SVR l ttH*©ttH» lJBfcM 

3 D ) "Tf*£ft*«*©«H8 lJgEfcOfc'&aK ^©rn H7»;^ ^;h£© 
SI X ±tt« $ ft 5 tt * ti 6 © o 
20 3 3. R B ^fn7'J--IH?i&^ R 7 ~R lo ;RtfR 14 ~R 18 ©0>fc< 

ki^rn^-otfa : -z J -z 2 -z 3 -r 1 (sstu z'mz 3 !^^ 
■ctt N :p;i/*;k /\ny>> Mn7;i/*WD t /xi±7yK) ) -e 
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3 4. a : 



5 (S5* N C3ittda*»SK«l*«T?»Dx Z 10 li-C (-R 16 ) = Xfcfc-N = 
-C&Os R 11 ~R 18 <Dil>&<i:*^rn*— 3tt % a : - z 1 - Z 2 - Z 3 - R 1 
(5S*> Z 1 , Z 2 s Z»;KtfR 1 tt1ft*®16HlBl3(fcnifttt) T-^^ti2.S-efe 

io ztibozmmmvoo 

-;i/-2-^;w 1,3,4-^7 j?7y-;i/-2-f;K ^7^-;i/-2— f ;i/Xfc*-r 

;i/-2-^ ;i/Tf» D N R 1 1 ~ R 1 8 ©ii>& < fcfc^m*-" : - Z 1 - Z 2 - Z 
15 *«fc^7U-;i/ UTfct. ;\a>fy, 7;i/=J*^> j\utjv 

3 6. St : 



R 



,11 
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R 11 




(5$** CattMUffMHI-CftDs Z 8 tt-0-, -N (-R 17 ) 
tt-S-^&D ; R 1 X ~R 1 7 ©'J>& < fcfc^rti*— 3B\ S : -Z i-Z 2 - 

z 5 -r' (it, z=\ z 3 ^7>*r 'ttinsoftHft iour**) T"*£ 

3 7. C31# l,3,4-**^J>7*/-;i/-2— f ;PXtt 1,3,4-^^^71/— ;i/ 
-2— f ;i/Tf» 0 x Z 8 #-0-t&D> R 11 ~R 17 ©4>&< i:%i^-fftfr-o# 
10 jC:-Z , -Z 2 -Z 3 -R 1 (S^x Z 'SVZ'liM^ Z 2 !*^*!^ R 

15 3 8 . 35 : 



R 11 




fc< fc*^-r*l*-Ott, 5£:-Z 1 -Z 2 -Z 3 -R 1 (5$;cK Z\ Z 2 , Z 3 
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3 9. CStf l,3,4-**»S?Ty- < fl/-2--f ^/T?* t)> R 3 > R 4 ^ R«M 
5 R 11 ~R l3 CD^*< fcfcurftfr-ojPSC : -Z'-Z^Z'-R 1 (5$tK z 

'MZ 3 ti#ig^^ Z a (±7 , ;mrl/>s RMifi&SftTlATfcJ^TU-;!/ (fi 

^d>t">, ADT;u+;i/StP/xtt7^ 

mt&3 smmmvfc&yo, zoru ^ft&oai^tfssft-sttxH: 
io ztibvmmmWo 

4 0. : 
R 7 0 OH 



R B te\ ^djij-jk ^^o7;i/+;K ^^D7j^-;i/ 

xtt^^n-y-^r !k r 3 ~r 1 °©o>& < fcfc^rn*— ob\ s : -z 1 
is -z 2 - z 3 -r 1 z^ z 2 > zsRVRi&mxommf&imtmmm) 

■CjS£ft«»#©ttHJIS 13IE*©113'&*K *0^aF55»^ €ft £ ©§!<3i£± 
ff $ $ ft § X B * ft £ © £ Ml » ® o 

4 1. H$®£HJB19~ff 4 0g®^7ftfrK:ratt®ffi64toN 
20 DF7y^ ^ft£>©gg3il±ifg£ft5ii3U±*ft6©&J£*n^£^&$£-i: 1/ 

4 2 . ft*RM-C*Sfll*0|fin!B4 1 ^IB«©g^«a^^o 

4 3. mNm*Mfli-cfc«ir*®i6nft4 2«sa«©B3s*&fia$io 
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4 4. H I V-f >x^7-«M*J-efc*!t*©ttHJB4 3 E13«<DE3i& 
4 5. feilH I V^Jl!fe5ft*©IEH^4 l^l3m©E^$l^t)o 

5 mmm* imtmommmmvoo 

/Xtt^nr 7 — BIBM * to « T * § SIC HIV ffl£#Jo 

±#^-fr?,fst4s^-r^>ii*cD$5H^4 4^iam©ig^ia^%c 
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